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(54) DATA RECORDING MEMBRANE AND MEDIUM 

(57) Abstract: 

PURPOSE: To enable many-time rewriting, and 
super-resolving reading while keeping high 
recording/reproducing characteristics. 

CONSTITUTION: Cr and at least one element X selected 
from Ag, Ba, Co, Ni, Pt, Si, Sr, Au, Cd, Cu, Li, Mo, Mn, 
Zn, Al, FeZ Pb, Na, Cs, Ga, Pd, Bi, Sn ( Ti, V, In and a 
lanthanide element or B are added to an Sb-Te-Ge or 
Sb-Te-ln base phase change type recording membrane 3 
or super-resolving reading membrane. A component 3b 
having an m.p. higher than that of the phase change 
component 3a is precipitated in the recording membrane 
3 or super-resolving reading membrane to prevent the 
flow/segregation of the membrane at the time of 
recording/erasure and super-resolving reading. 
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(57) [Sft] 

ism • B£Wtt*«j*L*#&«*j: 

C^filtJ Sb-Te-Ge^Sb-Te-InSO 

ffl^fts/ofBgsd 3 *mtmmmvt»m brawntte, c 

r , *5<kt>*A g, Ba, Co, Ni, Pt. Si, S 
r, Au, Cd, Cu, Li, Mo, Mn, Zn, A 
1, Fe, Pb, Na, Cs, Ga, Pd, Bi, S 
n, Ti, V, I nXsZU^^ZSJ FjiMfrZm&tl 

fc'>*< tt-cxoTt^xsfctiB^^An-rso mmm 

0 t>mijftOj«5» 3 b tfffffl U e» • 




C-CBS 



(2) 

SbxTeyApBqCr (1) 

IWBA«G e*±tf I n**6aa»l»^6»tftifc^ 

Ag, Ba, Co, Cr, Ni, Pt, Si, Sr, A 
u, Cd, Cu, Li, Mo, Mn, Zn, Al, F 
e, Pb, Na, Cs, Ga, P d , Bi, Sn, Ti 

BUfEx, y, p, q;fe<fctf rOJ|Hftttlr^ftlfelllT/<- 
■tr>hT% tnfn2^x^4 1 , 2 5gy^7 5, 

0. 1 ^ p<6 0, 3<q<4 0, 0. 1 ^ r < 3 0<£> 

SbxTeyApBq (2) 

WEAttG e*±tf I nfrS&S»l**&Stfftfc^ 
&< ^t-O^SE HufHBti^V^y^ K7C** J: If 
Ag, Ba, Co, Cr, Ni, Pt, Si, Sr, A 30 
u, Cd, Cu, Li, Mo, Mn, Zn, Al, F 
e, Pb, Na, Cs, Ga, Pd, Bi, Sn, Ti 

Suf2x, y, p*J:ffq©*ffi^>-rnfei«^<— fe> 
HT, J ttl€ f *l2^x^4 1, 25^y<75, 0. 1 
^ p^6 0, 3^q^4 0<9^HlC&£C££^IK£*f 

snNREflUBWlt. 

SbxTeyBoCr (3) 

HulBBli^V*/^ F7cS*5<J:tf Ag, Ba, Co, C 
r, Ni, Pt, Si, Sr, Au, Cd, Cu, L 

1, Mo, Mn, Zn, Al, Fe, Pb, Na, C 
s, Ga, Pd, Bi, Sn, T i Vfr £££gf 

frz>Mtfnrcp*<t*>—?<D7tm, mmcus b, t so 



7-223372 

2 

tWSx, y, p«J:CFqOJHttliir^n^fl[?/<— b> 
FT% ; en^ r n2^x^4 1 , 25^y^75, 3^q 
^40, 0. 1 < r <3 QCO&miC&ZC tomtit? 

SbxTeyBq (4) 

tOEB«-7>^y>f F7C**J:tfA g, Ba, Co, C 
r, Ni, Pt, Si, S r, Au, Cd, Cu, L 
i, Mo, Mn, Zn, Al, Fe, Pb, Na, C 
s, Ga, Pd, Bi, Sn, T i 43j:tfV^6&S» 

tatBx, yfeitfqWffitt^-rtlfelR^^— b>h 
T\ Wfn2^x<4 1 , 25SyS75, 3 ^ q ^ 

tlfc, x^^-lf-A^jBWJfe^T^USK^EJiJ 

(GeaSbbTec) 1-dXd (5) 

tufHXteC r&^tfA g, Ba, Co, Ni, Pt, S 
i, Sr, Au, Cd, Cu, Li, Mo, Mn, Z 
n, Al, Fe, Pb, Na, Cs, Ga, Pd, B 
i, Sn, Ti, V, In, W, Z n *5«fctf 
F^»o*&<fcfc-o®^**bU ^n^tiME 
a, b, cfcitfdtf, ftlfno. 02^a^0. 1 
9, 0. 04^b^0. 4, 0. S^c^O. 75, 

0. 0 3^d^0. 3, £>SEHlc*5C £*&mtTZ> 

mmmmmmo 

n/c, x*;l/^-e-AcOBfflW*«»T*i:*K?E?!l 

(G eaSbbT ec) i-d Xd (5) 

BflffiXtfC r*3«fctf A g, Ba, Co, Ni, Pt, S 

1, Sr, Au, Cd, Cu, Li, Mo, Mn, Z 
n, Al, Fe, Pb, Na, Cs, Ga, Pd, B 

i , S n, T i , V, in, W, Z n *5<fctf ^ V* / >f 
\ : 7tM<0'P%i< -24>7cX£&feU Huffia, b, 
c*5«J:tfd#, ftlfno. 25^a^0. 65, 0^ 
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b^O. 2, 0. 35^c^0. 7 5. 0. 03^d^ 

~ 6 «<,^nMcEi£«tt$BEiiifl§}iiii<, 

'>&< ttHKW, fiKMIloK^JMic^aMWK 
IC^H/1 1 ~ 1 0 nmCKHTSsfiE-rsefcfc'Kf&t 
r«DHtHl. 2. 5*J:tf6©^fti*»fcC*OflHR 

[ffi&Xi 0] aKMMOS^^!)4ffit^Mjjiuy» 
^JSOSRlfcttLT 1 0 — 5 0%<D®ffltca&5II*«l , 

2 , 5 ^j; t>* 6 wrtunaEmom mmmmwma 

k5EiR*flt*fc«:ffc^*eJ«Oi*«WSJ«»H»<: J: t) 
LjHk (6) 
©ST'SLTcHf, 20^k/ (j+k) S40 
(7) T*Sfflj»*»M&ai:U ±E1MHBftflifflit 

±1 ow^HottHrttefcscfcswatfc-rswiJfcJB 
1,2. sfeitfeo^m^KEWoflHraeafflw 

<DBk^7 8 0* C«±Ta&SW#>Sl. 2, 5*5j;tf 
0«jStSK»iloaj«»<DHW£fc«)«* t l 5 0* C« 



(3) WHR 1 7-223372 

O«ffi«OSKW»0lHaS*lRlT*O«^-«m3W 5 n m 
tt±, 5 0nm«TfS5H*«l, 2. 5*5<iit;6© 

70 ttKtcgtf T*5 9s ffiffifeOMJl75rlRl©ft<!:tf5 nmJW 
±T\ (1/2) «TT**W#* 

1. 2, 5:fc«fctf 6©(,>rnfr£E*©1^ESfflS 

IE, 

[Hl$3(l 8] 3KiaiO^^J:t)fiMnic|U[AnK 

nmJW±T*> ISKWlOlUKUTTftSIIWqil. 2, 
5 *5 iff 6 <D«f->-f n*»tC*OflBBC»ffl» St. 
20 [llsRJS l 9 ] 3KMR08b£# J: t) ffi^WfcSWS^B 

tf2 0n mJ&Lk, 90n mJ-XTTifcSlS^JS 1 , 2 , 5 

ami 2 1] &tamemi»^t>mmK.miSim 
9i l. 2, 543*tf6o^-rn*»tec*oiri«isafflw 

vf-}£# 8 0 n mWTT'S t> , IBS?" 5 2 0<DiJuE?L«D|!fl 
40 OlHtKoaiflVIROltS^ri^TOS^BJP?^ 2 0 n m 
WTT*«BI*JRl, 2. 5*J:tf6 0^-ftift»»i:C* 
©1t?8Egffi?S?M<, 

^#4>M£#6 5 0* CWTT**ffll#iRl , 2. 5 
[MS* 2 4 3 3K*iO»K»J: 0 ffiflMlclbfiAix 
Mtt^OlUWtZ 5 0' CWTT**n*Bl, 2, 5 
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ytvmnc <£ -z>xmiwi<D^n\cn\,x 2 o %j^±g{t 

ffi?3lRrc*©***tt1fetf 5 n m«±, 5 0 n mHTT*$ 
2 6 KCttOfflffiMBHIBmit. 

«ftH»OBW*lRl<0«««« 5 n m^±T\ iSBMEIftOM 
©CO ( 1 / 2 ) fiTFTtf&SH*!* 2 6 lcf2®cDlf WBM 

[W5RJH2 9 3 MIS«WuSJ«»0«ra*^ MJgE8t§|tQ 

«ffflHlO«IP^rft<MIS*' 1 0 n m«±T% £K»ffitcD 

2 6 fcGttOlAflftBBffl* K. 

[B^3 1 ] BS&f 3 2OC0t5fBi£Bb5/£#©«aj^ 

fflW©MOfR«*il4fiS*«2 0 nm&.±, 9 0nratt 
TT**BI«S2 6fc|B*OilHiE»fflWil. 
[H#JI3 2] ««±teft*Sfctt«Mi*rt'LTJBj8 

JiJSJfcK: *oT«ffl*lB» • 3i£-r*1t«e«yB»§!te 
•TStS^IB^ffliliKo 

73[RjT*<D«*iijp£#2 0 n m«TT*feSli#«3 2 tc 

[B#^3 4 ] aHOniosUR^oiUkiye so- c« 

TT**BI#«2 6 Sfctt 3 2 {CfBigCOW^fBgffl® 

[B#*3 5] £BffK0^#01^#2 5 0° Ctt 
TT?*SW*a2 6 **: W: 3 2 JCfB®tDlf?9fg^fflS 



(4) WBB^F 7-223372 

Mo 

fB^Wtf^fB^ffl^flS. 

tf. SKSKO^S^Stoat^fbT 1 0~5 0%£0i5 
B(c«SBR^R2 6 £fcli 3 2 ti3«co1f^!Biiffl)9 

L,Hk (6) 
<D5£T*«L7£:B^ 20^k/ (j+k) ^40 (7) 
-rftsedtftSiM&AJ: U ±IBfl!$BfBfiSfl§S?§i*«i 

OM?%co®5Hrtfc«SC t^fflSi:-rsil*«2 6t 
fcB 3 2 icCttOlinMBMffifMI. 

[ii*^3 9] nciCiuuAdoiuKjyT so- cjk± 
20 -pfesn^3H2 e sfctt 3 2 icmffiommmmmm* 

m^m4 o] S01BSBIi^»©ai[^i:a^S«toSfi8 

^■ux^osv 1 5 o" c&.±x-%>z>m&m2 e tztc 

!M#M4 11 MIBB*3«J;t>*Xc0'>*< fcfc— ?ST*b 

CM^n4 2] MfBB*5j:l>'XcD'>&< i:t-73TSt> 
?n^7t^Mo*5<fct>*S i, Pt, Co, Mn, WT* 
2, 5*5<fctf6©^-fftfrfcE«S©1f$8 

50 IBSSffl^Ko 

HR2&H4 3] »«±teflt«*fttt«MJl*^bT«l« 

5>JSfkfcj;oTtf$8^fBss • nsitzmmm&mmmv 
m&fi&X'&vx. 

&&±icm&zrcimmm*ftLxwmz&i3.TZJM 
t. 

mtmmicx.***- ^-^mmvxmmm^icm 
40 [n#«4 4] »R±icmm*fta.«mm^vrjMt, 
wmumx'&ix. 

i3iH«eSO±»CHljfBBSt^» t Ji3fBSSD8# t tt&ts 
50 tct5IBSfi)c»%fi)cS?-a-5X@t^(i^T^SCt^ilt 
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7 

iftik:«ft:«**nSi*«*T*j:4:*W«i: , *-511MH 

[H*3S4 6] ~6, 2 6*3«fctf3 2©^fn 

im#m4 7] B#3S1 ~6, 2 6*5iCf3 2©^fn 
[H#JS4 8] 13^1 -6. 2 6t5&U3 2«^fn 

SL£#6 5 0' CJ-XTTfcSffl^JIH ~6, 2 6*3<J;tf 

UftgH 5 0 ] tOESMIOEftWtf 6 0 960±T** 
HUtHl ~6. 2 6*5<fcl/3 2 0^-rn*Hcffi«Olf^ 

[fS3j&K5 1 ] ~6, 2 633J:t>*3 2<9Vvfft 

*»fcc«©«««3»fflwii*isaw* fcttja»«iia l 

fcBSJHMfc Z n S ^±^tt51© 2®4ftil©*|18 

i?-Z> Si-Sn, Si-Ge, Si-In {£-&%)<D 
[ffl^5 3] S«±fcfi»*fca:«WI*^-LT»« 

frOK&f/I<73M/P#. 1 5 0 n mJ-X± 300nra« 

*J«fcKJ:oTM«*E«Sfctt?l£r*1«BEafliW 

aojfcAJHWK: S i 0zA£E8Rflf£ ZnS-S 
[IS#«5 5] SS±»Cifi»tL<**«tt»*^bT« 



(5) fflP8¥ 7-223372 

[f8#« 5 6 ] flOEff Mj&JA&tt&R * ft a WR«f 
£LT*rULTIrV&Cfc*fm£rSIMBgt5 5E«?> 
OIHMR&ffiUeML 

HM&H5 7] MIHWlt«ua»t4^HfL««#ftii*i:bT 

DeEfFg 

T?gSn, KJED«S n, Pb, Bi, Zn, Ga, I 
n Sgtfftfc^* <ttl OtDnJit fuf 2 EliAs, 
B, C, N, O, S, Se, Si, Te, Ag, Al, 
Au, Ba, Be, Ca, C d , Co, Cr, Cs, C 
20 u, Fe, Ge, Hf, Hg, I r, K, Li, Mg, 
Mn, Mo, Na. Nb, Ni, Os, Pd, Pt, R 
b, Re, Rh, Ru, S b, Sc, Sr, Ta, T 

i, v. w, y, z r *t>fiesgf*>ps(fnrc^ft< t 

fe 1 -ZXDTcm. tuffi F liM£ D ft tfWE E T»a« n* w 

tt<£>'>&< fcfe lOOjcig^SU tuGe, ffttfgO 

JMtttttvfttt a^/*-- t v k t% ^n*-*n 3 0 ^ e ^ 

95. 5<f^5Ck 0^g^2 0^It$5CJ:% 

^tr*a#*5 5E«©^«a#ttiuii*M. 

L.Hk (6) 

OStSbft^ 20Sk/ (j+k) ^40 (7) 
«ffIG5£Tifc*Sffl± 1 o/l^ %0ffiHrttcag.se 

t f s m*]* 5 5 ic&momimvifrm Lrnrn m* 

±fc»*«5 5tE«**iftia<»«R*tBbffl»it*R 
it, ^±KK«®*SttfcCfc*1#®£:f-att$8Ga 

[W*^ 6 3 ] 5 5 ^EK^nfcMM^K^a u 
50 ®i:rai««Ea«{*. 
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im?m 6 4 ] mwmm±icm&m 5 5 ic&mznrcm 

CB^6 7 3 lfc^5 5£Ett£ftfciBftMR»ffiL 
JI»»fc**fc1ll*E«aM*fc. IfiElfffiHEBKttlcU* 
fro. 0. 3^x/T^0. 5 

^rSfc-r c t *m m t ■? 5 mmmm.*- m l mmm* 
«*n*fciiiaE«iM*i:, mmmmmmmmc u— if 

•■BMHUlttlllcfc^T, U-1f3W>lBa*MWMI 

mt&fbuitti. 

im&m7 03 wfi±»cit»*fc»4«WB*^'bT«i« 

[IIWW7 13 WR±»ctt»*fc(4««»*^bT«j« 

n*^ 1 ~ 6 ot^-rnfr »cie«oi«8iB»fflwiB. 



(6) »W7-2 2 3 3 7 2 

70 

imxme 8 3 urns 5(ce«<DjeM«R»tiiufflflt 

1\ iiv, (A/NA) , ;^X|x(DH 

0. 4 5A/NA (9) 

(1 0) 

■BtowrMso-r, s«±»c«^Ji, iHSiK^fcttaft? 

CM«n7 4 3 «S±telt*Sfctt«WI*^UT«* 
2 *t »tt©»B**jej5M- Slit, 

[000 13 

50 L<SAlf. mtfW5«*»J»aif07^-oir«^«rF 
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V 

5 ij (I^tV ->'^;b • ^-f-f ^fl^* 2©f-< 
T V Tib* f i*T'IE® • SStSil £ sit m^M 

[0 0 0 2] 

«iiH^«i*^fc,n5tt,^gm^o 0 g/t, ces 

bTe^InSbTe £©IEfiffitT-«, 11t?8<D»£& 

[0 0 0 3] LfrU <1 <oacDlH»MT'li, tfyhjtf^ 
~> 3 i-fSSH^tJ^T t± 1 0 5 Ek tf -y h X <y ^fE^Nc*, 
t^Tlil 0"@*@*££&[sI(D#*&*.;&fT&-5 
IEtiBI©^lc.S9«#m#ttaMgTT3fci6, fBSS 

[0 00 4] fi»J*.fcf. #FJ¥4-2 2 8 1 2 7#&?R£ 

tffflyHZft, $M T. Ohta et al. "Optical Data Str 
age'" 89 Proc. SPIE. 1078, 27 (1989) tea, fEfiS^S: 

[0005] Bmrnm^TSimte z * f m^p l?c 7 

[0 0 0 6] BfEfiSeeS{k^c«6(0^i: LT«, *§g 

r^-^^m^.t^mt>mm^-3- 2 92632^ 

IfifcfE^^n, £fc. <S^{fcfEii^cfBgi£nfc-x-2 

¥5-7 3 9 6 1 mzmctzmztiT^Zo 
[0007] **s, ^BMmmTit, &ik-itikmffl<om 



(7) W7-2 2 33 7 2 

[0 0 0 8] 

[%B^^L<kdi:-rsss] m&vmmmiz^-fti 

^ <I>#£gS*Rrj£lH]ifctf+#T'fc</\ <2>»€gSxpIfig 

10 [0 0 0 9] ^CT\ C<DZ&n<Q3mi. &#*fES5 • 

[0 0 10] IcT-c. ^¥3-2 9 2 6 3 2*§£?gtCfS 

±fE<0ffii<DIbStf«ig<D;fc«K 9^88*^-7- 
*^<v ffiffltf-y hT-tfffi^fEabfe^^X^JW^cO 

V\ fc^O^tf&So KM? 5-7 3 9 6 1^ 

30 ^$>S„ 

[0 0 1 1] ft?, cl<r)%B/1cO{ti£0g6t)tt, ifELfs: 

-rX7, ^iK^x^X^^iftcSfflT'^, gSSS. 0I«t« 
[0 0 1 2] 

( i ) c<D¥ffl<omi <oim&®mmmit. mm±icm. 

SbxTeyApBoCr ( 1 ) 

T'mt>2n, (ijfE A G e *5 J; I n^^ftSJUl^ 

Kjc^CLa, Ce, Pr, Nd, Pm, Sm, Eu, 
50 Gd, Tb, Dy, Ho, Er, Tm, YbfeiU'L 
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1 

u) :fc<i;tfA g, Ba, Co, Cr, Ni, Pt, S 
i, Sr, Au, Cd, Cu, Li, Mo, Mn, Z 
n, Al, Fe, Pb, Na, Cs, Ga, Pd, B 
i, Sn, T ift£ZSVfrZ%;%m2WtfrC>Mtftltc'p 
&<t^—^CDTcm,mZCliSb t T e*3cJ:t/BufHA 

£*bU iufEx, y, p, qlo&Zf r <DmGLl±^im 
feJBfF^— t?VhT% fnftl2<x<4 1 , 25^y 
^75, 0. l<pS60, 3^q^4 0, 0. l^r 

^3 oovmtc$>zc£*¥mt-r&o 
[ooi3] (2) c(D&w<Dm2commmmmm 

S bxTeyApBq (2) 
T*mt>Ztl, tufBAteG e*5<fctf I n £>&&ff! 1 

5>a^nfc^< t fe— o<D7tm, mEB&^^zy^ 

F^JSI&^tfAg, Ba, Co, Cr, Ni, Pt, S 
i, Sr, Au, Cd, Cu, Li, Mo, Mn, Z 
n, Al, Fe, P b, Na, Cs, Ga, Pd, B 
i, Sn, T i&&UVfrZ%;%m2%tfr£>Ml£1rirc'p 
£fe— ^^fft^r^bU fijfEx, y, d$5&TSe 

41, 2 5 ^ y ^ 7 5, 0. l^p^60, 3^q^4 

[0014] ctiit, mzm i commmmmmmvmz 
[ooi5] (3) c<D$£w<Dm3(Dmmmmmm 

S bxTeyBqCr (3) 

a, Co, C r, Ni, Pt, Si, Sr, Au, C 
d, Cu, Li, Mo, Mn, Zn, Al, Fe, P 

b, Na, Cs, Ga, Pd, Bi, Sn, T i 3o<fc£/ 

CteSb, T e&£UmZBT*mt>Zft%7cmMft<D'p 
t%>—^>(0^tm^t>l^ fOIBx, y, els&TSf 

41, 2 5Sy<7 5, 3<q^40, 0. 1 < r S 3 
0 CDffiSlc & § c £ t *T So 

[0 0 16] CW4, fttlEfBl 0lAffiGafflJVR0ttSE 

[0017] (4) C0»i»0ffi4 0fltfflBaffiffll 



(8) WISH* 7-223372 

74 

!31t«SS«»lfioajf Jjfa<D¥im!&i>\ -IK 

S bxTeyBq (4) 

T^fcSft. mJfeBte^V*/^ KJcJlSftil/Ag, B 

a, Co, Cr, Ni, Pt, Si, Sr, Au, C 
d, Cu, Li, Mo, Mn, Zn, Al, Fe, P 

b, Na, Cs, Ga, Pd, Bi, S n, T i $5&Zf 

hT\ fnfn2<x^4 1 , 25^y^75, 3 < q 

[0018] cntt, mess i ommzsmwmtomz 
A**tf cT«*3«na7«*i»^fcfe©fc:«ar*o 

[0 0 19] (5) cco9enof*ffigB»ffi«iKU. s« 
±fcIt»*fcU:«Wi«:^bT*J«Sti^ x*;l/^- 

tr - i^©Ba«*a»T* u suppem*^ * ■=> r ft «h 

(GeaSbbTec) i-dXd (5) 
"WfttoStU tufBX&C rfeWAg, Ba, Co, N 
20 i, Pt, Si, Sr, Au, Cd, Cu, Li, M 
o, Mn, Zn, Al, Fe, Pb, Na, Cs, G 
a, Pd, Bi, Sn, Ti, V, I n^tf^^y 
-f KTaRfr 6 fcfe— o<07E***bU MfiB 

a, b, c^3j;t;d7b^ fnftlO. 02^a<0. 1 
9, 0. 04^b^0. 4, 0. 5^c^0. 75, 

0. 03^d^0. 3, 0ffBfcS«££*ttft£f a 

[0020] (6) c(D§m<ommmmmm&, s« 

30 lf-LOfB«*»tTSi: SE^JSfktc <fc a Tit* 
*fB§i • B^-r^lf^IBSfflSJStc^^T, fOIEIftffiE 

(G ea S bbT ec) i-dXd (5) 
"Z?*b£*U fuiEX&C r$S&lfA g, Ba, Co, N 

1, Pt, Si, Sr, Au, Cd, Cu, Li.M 
o, Mn, Zn, Al, Fe, P b, N a, Cs, G 
a, Pd, Bi, Sn, Ti, V, I n *5<fc Lf y 
*f K^fftfr £fe— -pflD7C**«*)U, 10 
fBa, b, cfeitfd^ ttlfno. 25^a^0. 

40 65, O^b^O. 2, 0. 35^c^O. 7 5, 0. 
0 3<d<0. 3<DffimiC$>&<l£*'&®L£T%o 

[0021] (7) mEi-eco^-rnmcmmcomm 
[0 0 2 2] (8) MfHl ~e<D\,^irtiMctzm<D.ffim 

*TtB^ttlfBB Sfc«HSffiXT*S*3^nS7C^-&A,T 
50 [0 0 2 3] (9)83152, 51S&U6<D^imfrlZiZ 
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V, « 

[002 4] (1 0) I3IB2, 5*3<J:tf 6 0t>-Tn*ffc 

es^ii ssEUffiSBiK^T. £Kwst<o»a#£ t? 
^mmxMto-^m^wfom^nvT i o~5 o%<di3h 

[0 0 2 5] (1 DM122, 543<fcC56<Dt>-rn*^C 
[00 2 6] (1 2) fuE2, 5 33<fctf6<9l,>-f;i1i>HC 

Li Hk (6) 

©3£T*Lfci#, 20^k/ (j+K) 540 (7) 

[002 7] (1 3) I0E2, 5*3<fctf 6<D(/^-rn*Hc 

4B t> . XIUSUftdOKkfl 1 7 8 0 ' C J-X±T'* 5 c £ * 
[002 8] (1 4) fuE2, 543<fctf 6 0V^fn*t 

[00 2 9] (1 5) MfB 2 , 5 }3£U 6 ©VfnfrlC 
EtEOltffiEgUBSWglcfe^T, £&HVIK08UE#J: t) 

[0030] (1 6) fuE2, 5*5<fcl>*6<9t^-fnfrte 

*ttTli£tf 5 n mJ-X±. 5 0 n mWTT'$5 C t *¥fWL 
[00 31] (1 7) S3E2, StS&U6<0^imfrlC 
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76 

OSStf5nmttlT> SS?iM<DMiP© (1/2) 
[003 2] (18)iilE2, 533<fcr>* 6W>-ftlMc 

1 0 n m«±t?. SSkSK^MJWJlTT-SSIS 
jfcJg 9 £ a 1 0 tceffioflHHGSMff K. 
[003 3] (1 9) SUE 2, 5*5<fctf 6£>t,->-fnfrU: 

E«©itffiESfflat^K33v>T^ mmmmcon^^ x> 

*>t>s l«iWSj«»©«ra»OiUP*SlOft** t 1 0 nm 

[0034] (2 0)fJE2, 5*5j;i/6<7)<^-fft;frk: 
Ef^lffSBESfflSBiiKfc^T, ^KflWoSliS^J: >) 

«*a«**J&« 1 5 n mJCUb. 7 0 n m«TT$5Ct 
[0 0 3 5] C2 1)fJE2, 5*3j:a*6«)V>-rn*Hi: 

*^A,T*s!K S^fi)c»^BijE^?LM«ftB%<D?LP 1 9^ 
50 [0 0 3 6] (2 2)huE2, 5fc£D'6<7)l^-fn;iW;: 

SIg©Mffi#frT*<D£;*:?Wi*# 8 0 n mJ.XTT'$> 9 , 

2-3©t(iE?L©fa©««oa^STO©llSD^lRl 
T*<0«^liP2A^2 0 nm«TT*act*«P«i:-r 

[0 0 3 7] (2 3)auE2, 5*3J;l/6^)i/^-rnAHc 
[00 3 8] (24)fijE2, 5&&Zf6<r)l>-ftlfriC 

*3t), mmum<omi$.ft<DMMti i 2 so* cktt-ss 

[0 0 3 9] (25) S5ffi2, 5*5«};t/6^t/>-rn*Hi: 
50 ««»fcBI^WW^^W»^»ft»6**«ra'ft«^A < Tf 
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t 2 o %«±^<b-r5c t*<&mt-t%* 
[0040] (2 6) m&±icm&*rcitumm*ftL 

[0 0 4 1] (2 7) i8E2 6K:E«©fitl8E»fl§fSf|g 

|p]T*©S^ vfl*^ 5 n mttL 5 0 n mJ-XTT'&S C 

[0042] (28)MtS26 KMSM<om WE&mmm 

(1/2) JiCFT*£ 3 ITS. 

[004 3] (29) ME 2 6 1cE«i<Dl*i8EMSJ15iIi 20 

[0044] ( 3 o ) ME 2 6 tcGtteflHREftJBmt 

lOntnfiLhTf, ^BEff H^MiPWTT'^SC t 

[0 04 5] (31) ME 2 6 KEttOflt ffiESffiWR 

<DH<D®«*fflSSS# 1 5 n mJKJb* 7 0 n mJ-XTT' 

[0 0 4 6] 02) m&±icfcmzmmms*ftL 

HTPEMgfcfci-sTllHBfcefi • S£-T*11WMB»/1 

[0047] ( 3 3 ) IMS 3 2 »cfE*©« SEfMBffM 
IlWli^lPlT-Ol^rt^*' 8 0 n mKTtfe 0 , 

»»-r* 2ootsrtB?LoiBo«*oaRWiiioiiii*iRi 

[0 0 4 8] (3 4) ME2 6Sfct±3 2£ESc<Olf?8 
E»ffl»«t*k>T, 3KWH©J»S#©»jS** 6 5 0 

[0 0 4 9] (3 5) ME3 2Sfc»i3 2lcE*S<DlBI8 SO 



&MW-7-2 2 3 3 7 2 

/« 

ESESWKfcfcvT. mmfflSi<0&i&#<DM&ti t Z 5 o 

[0050] (3 6) ME2 6*fc«3 20fftl*»te 

[00 5 1] (3 7) S3IE2 6*fctt3 2€»l^-fn*^c 

1 0~5 0%<DiBHlcfeSc:i:^:1t@ifr?)o 

[0 0 5 2] (3 8) ME 2 6$fcti3 2 <Dt^-f ftfrtc 

LjHk (6) 

<0^T*aLfcB# s 20^k/ (j+K) ^40 (7) 

[00 5 3] (3 9) ME 2 6Sfcl±3 2©^ftl^t 
[00 5 4] (4 0) ME 2 6 $ftS3 2 <0fc>-f tl*»»C 

jraKMWoSA^oiUk^offiyi 5 0' c«±T'fe 

[0 0 5 5] (41) ME 2 , 5*5<fctf 6«Dffftfrfc 

*5t>. B9EB$fcttMISXt?**>^n57C^^Mo43«t 
f>* Si, Pt, Co, Mn, WT'feSCt^SK, 
C r7fi55Ci*i»SLK 
[0 0 5 6] (4 2) »g±lC|t»*fcttffWi%fl-L 

K?I»IKfl:fcJ:oTflWI«E« • ?!£•*-« 1WRESJB 

- &*JUN L T MEWM* te*»jSj«»**J« * tt « 
[0 0 5 7] (4 3) S«±»CItS*fe««SS*/M, 

Ififc, ME»*S&0±lcME;efll^Ji£#fcMEBlJ£# 
«>SJ:^»cWE»J«»*afi«**xei:*«itr** 
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[0 0 5 8] Mi&#<Dmi&il,lt&l£-tZ>tctt>(Dm<D¥ 
^mmit, 1 nmJW±, 10nrn«TWfU\ In 

[0 0 5 9] CO^ffiT'li, i!Sil!^#«11i*BfSSifl§5$ 
[0060] tfilBfg 1 * ± tffg 2 <0fl| flMEfWepltetii 

[006 1] X/<y * y v**<Dt§-&. Efltfflif 

<o?-?v htiotx/^msam m^x<o 
[0062] (44) s«±tce & * tc immmttit l 

[006 3] (4 5)tufHl~6, 2 2©^ 
[006 4] (4 6) BUI3 1 ~6, 2 6fij;tf3 2W 

[006 5] (4 7) fijlS 1 ~6, 2 6*3 <fc If 3 2<D^ 

s £ LT«*fc«*fB»«f*-c* set tzm&t-rz. 
[0066] (48) me.im&i$.ft<DifT mmotmz.® 

&ft<0M&&6 5 0" CWTT?*5, MI 2 1 ~6, 2 6 
*5,fctf 3 2 Ot^tlJb»fclS*OilWHIB*«»*«*fc11l 

[006 7] (4 9) fJIB 1 ~6, 2 6*5<fctf 3 2<DtP 

•rnftM 7 4 8icim<ommmmmmttmmm 
mm^mcDEimmt Lxm^tcmmdmmmc^x, 

[0068] (5 o) m&±icwm£tzimmm*ftL 

Jl^iH?iJ^{t;»c <k Tti!$8*f * ft it Sit" 5 HHHG 
S!£{*lC:fc(^T. fOfS 1 ~6, 2 6*3 J; tf 3 2 <9l>-ftt 



(11) »7-2 23 37 2 

20 

ffltOVXt^BtLTil^. froKSt/IffllHc S i 02 l§t 

mm&wic zns-sioz i©2 ;i$isi©*igj!£<! 

[0 0 6 9] (5 1) S«±titg$fc««@ffl^L 
TJg^nfc, x^;l/^-e-^«S8W*§WT^CS 
WyEBMfttc «fcoT Itffl^fBS * ft ttS^-T 5 flfflflE 

• figStlft, x*;l/^-t*-AO!l«£§»T£b5IiH 1 

70 SMfcfESB*ft«i^«MtoLffl©vx*Ji£LT<l 

*OS i-Sn, S i -G e, S i - I nffr^© 
[0 0 7 0] (5 2) *«±te*»*fctt«H»*rt-U 

n?Ejij^{ttc «t o t iimh«i sss * ft a s fit-r 5 turns 

lEJiJSfblc «fc o Tfflfi^fSS* ft «W£-f SftlBfBilfll 

20 mmzmmmznitmmmwitiiLmwxtmtLxm 

fr-?B.Mm<omBb\ 1 5 0 n mJW± 3 0 0 n mJ-X 

[00 7 1 ] (53) *«±te*SSfctt««JI*rt-l, 

M?BE JiJ^Yfctc * -a T fflS «| B8 S ft tt f?£t « ffiffiS 
»«fl*:*si,-»Ts »g-htcfi&$ft««S/I*:frLTJg 

30 *>0)tAI*ffl!ltc S i 02j|£GfltMMK Z n S - S 

[00 7 2] (5 4) «H«2*3<};tf4'P^«4O0^ 
ZnS-S Sl-N^tfiS, Si-O-N 

Ktift. Si0 2 , S i O, TazOs, T i O2, Ah 
O3, Y2O3, CeO, LazOs, ln203, GeO, 
Ge02, PbO, SnO, SnOs, B izOa, TeO 
2WO2, WOs, SC2O3, Z r C^ajfflOgtftffcf, Ta 
N. A1N, S 13N4, A 1 -S i -N3M*ft (0»J*»f 
40 A.l S i N2) agCSffcW, ZnS, Sb2S 3 , Cd 
S, In2S3, Ga2S3, GeS, SnSi, PbS. 
B12S3, *i!OBg{fcia. SnSe2, SbzSea, C 
d S e, ZnSe, In2Se3, CajSej, GeS 
e, G e S e2, SnSe, PbSe, Bi2Se3 ; &if 
(O-tUl/VcM. CeFs, M g F2, CaF2^;if<D^ft 
$5^liS i, Ge, T1B2, B-C, B. C. $ 
±fSO0^fi:fi^ffl^ i £.««:ffl^^^A^a L 

50 [0 0 7 3] &nm<Oi§'&, Z n S£7 0*;U%J-X±# 
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Mx-lf Z n S-S i 0 2 t. Si, GeO^ 
<D'>& 7 OiT?%ULt&t?*m, m*.l£S 

U £31^14 S \ <om.itm. m*.l£ S i O 2 ££0 2JlK 

s-s i ozmvtt&mmmKWf. f©f?*3n 
m«±i:-rs„ s i ozmvi&mmm&mczz 

J-XT##£ Lt>. C '© 2 JIB£l4«®B 2 t) iCiStf 

SM2 0^!3i:bTl±S i OzH^/P?^50 nmK 10 
i2 5 0nm«W»ILV\ *RS/l<Dft*>9 2JRM 
*fflfZ®&li. S i 0zSO^JPl4 1 0 n miX±8 0 
n mtrF##£ cn£<D2/iK ; &f9:tt-5C fctfu 

[0 0 7 4] <WI8JI4<D/I#tJ*5#1 . 7J-X±. 2. 3W 
T<OS5Hlc£3i§^\ HJP#3 n mj^±. lOOnmtt 
T> *5<fcl>* 1 8 0 n mJ£Uu 4 0 0 n mJtCFtfSf* L 
l<\ 

[0 0 7 5] £Hl50TOi:Lm Al-TK S 20 
i -G efifcWBtf, 13»V-^«J»0)t»lR**etR 

ftgH»#{8T*f\ G e<0#^S« 1 OH? 

%«± 8 0 Jg?%£(Ttf*e*!* ^TttBHRAHSTA^ C 

[0 0 7 6] S i - S n £7it4S i - I nl^ 

V^i^OSiiWtLTl^Tt, fJE*©t,<0»CJt 

[007 7] S i, Ge, C, Au, Ag, C 

u, A 1. N i, F e, Co, C r, T i, Pd, P 
t, W, Ta, Mo, Sb<D7tmmW, ZtcltCtlZ* 

rti^u ens tare** 2 

[o o 7 8] coSfcMMTU:. affitttSK h7-y^> 40 
zm^r^ztf. tcftbDt, sHy^-u^-cv, x# 

[0 0 7 9] 4>R8JI4, SW@5fcJ;t>*{Sae2<D-gi5 

*^bs l tcmmmmmm. ma ar s« 1 /«sj§ 2 /is 
»n 3 . s« 1 /EH 3 /*«■ 4 , se 1 /raws 
3/EJW*5aif©*tj»T , b. «6*©'boteJt'<*i:, 

fttt*jB«#6tu ff*L<^. jo 
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[0080] VLlM^tci. o fc, COSSiSfllOttffiflBS 

[0081] (55) msmm&mLmv-ixami* 

#®i:-r5c iBJi¥«SI#lHUfflS§i«, StfLbfclSS 

[0082] (56) m&ftMft a k> issmicwoim 
[0083] (57) mm^m^m Lmmmwt%M& 

[0 0 8 4] De Ef Fg (8) 
CCX\ tWHEtiS n, Pb, Bi, Z n, Ga, In 
frZm&tifr'P* <ti>l KDTiM. M1BE 14 A s , 
B, C, N. O, S, Se, Si, Te, Ag, Al, 
Au, Ba, Be, Ca, Cd, Co, Cr, Cs, C 
u, Fe, Ge, Hf, Hg, Ir, K, Li, Mg, 
Mn, Mo, Na, Nb, Ni, Os, Pd, Pt, R 
b, Re, Rh, Ru, S b, Sc, Sr, T a, T 
i, V, W, Y, Z r <fc t> fi£5i$<fc t> Ml£tlfc'J>1S; < t 

n3^fl.<D'>&< t& 1 o©7£«*au, «itf, t 

1, Br, CI, F, H, I, Pmfr&CttfT'Z 

•bVhT% ftlfn3 0^e^9 5, 5<f<5 0, 0 
^g^2 OWSSSHtcfeSC WjffLK 40 
^e^87, 1 3 ^ f ^ 4 0, 0 < g ^ 1 0 <D®HlC$> 

[0 0 8 5] tuI2FT*«^n«.7t;^4, 0>J^.tf, #j|2D 
StfET'^^n^Tt^^n^nS nMT eT*fen 
tfs S nMT eW^©7t;^T*$.n{f<tV\ *fc, fufB 
D. D' (HufBD^±fHS n, ZnCi^tD, D' 2 
TtitOif-S-) , E v FOffl-g-y-tfeV^T. D-E, E- 
F, D' -EOffl^a-fre-P^SMtiS^^**^* 
fcfcftVVb\ ttJfcjjaJBtoTVTfeD, D-D' ©Sfej^ 
4 0 150 •CW±HWi«'Wv>c i:^* L-i.\ 

[0 0 8 6] (5 8) SP^S!*mLffll5Kt4, 

[008 7] S epMoNrOs (1 1) 

CCT*> ffjfEMl4 I n, Sb. Bi, Te, Au, B, 
Cs, Sn, Tl, S, Ge. F e, ZnfrC,I{fnfc 
< 1 1> 1 -0<07iM, BUI2N14AS, C, N. O, S 

i, Ag, Al, Ba, Be, Ca, Cd, Co, C 
r, Cu, H f , Hg, I r , K, Li, Mg, Mn, 
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Mo, Na, Nb, Ni, Os, P d , Pt, Rb, 
e, Rh, Ru, Sc, Sr, Ta ( Ti, V, W, 
Y, Zr, Pb, Ga, U&tf.. S eRZfmiMV&t< 
ft37C*£tf*<04>& < 1 & 1 o©7a*«to M150ti 

s eatftmEMatfttENT**n*Jcw<o^*< i: t 

10©7C***UmtfBr ( CI, F, H, I, P 
kt8Cktf«8 0 Sfcx tufSp, q, rMstO* 

5, 0<q^55, 5^ r ^ 5 0. 0^s^20i?)®l 

L<, 5 0^ p^8 0. 0^q^4 JO 
0, 1 02 r 24 0, 0<s2 1 OtD&miC&ZCttf* 

20^k/ (j + k) 24 0 

m*.if, a»»K*abffl»o»jpa«^ (c e sb 2 

Te4 ) so (C r4Tes ) 2 0-CSSMHS\ S (7) <£> 
L«GeSb2Te4 , HtiCr4Te5 T$^T, k/ 

(j+k) tt2 0T'«-6p CcT#^I^%ti, ^ 
tl^tU LOGetil l%x S b ti 2 3 %. T e 4 6 
%. HCDC r 1*9%, T e ti 1 1 %T&3 0 ^CT% i£ 

(7) T*»*Sfltt 1 OJEH^OKBtiLOG etil ~ 
21%, S b ti 1 3 — 3 3%. Teti 36 — 56%, H 20 
<DC r tiO~ 1 9%, T eti 1 — 2 1 %T+$>% 0 

[0090] (6 o) {&M^fttmm&i$,fttes v^-r 

[00 9 1] (61) ±ES (8) *5<£l/ (1 1) <DM 

[0092] wBuaa^oiR^Roa**. ssssfc&a j<? 

b«0«j«7cJRO^IR^»(?)ftfc:»-raW«Tl 0-5 
0%O«HT*£Cfc#J8F$L<, 2 0 — 4 0%CD©5S 

[00 9 3] (62) £ ffiSft«»0«»-& 

fcn*T*ti, *n^no«»*fc:rai;7cil6^3oai?%JM 

[0 0 9 4] XlKj^£0Rk£tt. «fa*flWBWl»-e«5 
S««ft«»OBWa*9 1 5 0iCJ«±W^t£##SL 

[0095] (6 3) imaaL^o^miamt. tibo 40 

£^ti, ■Wl8 0 0rJCU:^)fc*»fc'r*Ci:*l«-C* 

■rn#± 1 o^%o®Hrttc$)^t^^jg-r axf. 3 

Ir)C) o WiefcE. BaPd2 £>i§-£\ ^n^n<OnM<0 i 
H^%ti, Bati33%, Pdli67%T'*So K 4 
T\ MBaPd 2 ^^W±10I?%« 
ti, Bati23 — 43%, P d ti 5 7 — 7 7 %T'£&o 
[0 09 6] <Ag>BaPd2 , BaPds, NdP 
d, NdPda , NdPds , Nd?Pt3 , NdaPt 
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[0088] (59) mM»m&&ismmm<D¥®m& 

LiHk (6) 

ts(7) (omm<Q&j£*m&im.t u ±e»«*«i 
j*r «#7aiM>«*To**att, s (7) isfcsatt 

% <omm tc & § t & o » $ u i\> 

[0 0 8 9] 

(7) 

2 , Nd P t , NdsP t 4 
ts , B i 2 N d , B i Nd 
5 , B i N d 2 , C d 2 Nd 
n23 N d6 
NdSb, 



Nd P 1 2 , NdP 
B isNd4 , B i 3 N d 
CdNd, M n2 N d , M 
, Mni 2 Nd, NdsSba , Nd 4 S b 3 , 
NdSb2, Fe2Nd, F ei?Ndz , C 



s3Ge2 , CsGe, CsGe< , NdsS i3 , Nd 
5 Si4, NdSi, Nd 3 Si4, NdzSia, Nds 
Si9, CszTe, Nd T es , Nd2T es , NdT 
e2 , Nd4Te7 , Nd2Te3 , Nd3Te4 , Nd 
Te, Ce3 I r, Ce2 I r, C ess I T45, Celr 

2, Ce I r3 , Ce 2 1 r7 , C e I r s , CaPd, 
CaPd2, CaGe, Ca2Ge, GeNa3, Ge 
Na, C a S i2 , C a 2 S i , C a S i, S e 2 S r, 
Se3Sr2 , SeS r, GeSr2 , GeSr, Ge2 
Sr, SnSr, S n3 S rs , SnSr2, C e 2 T 
1 , CesT h , CeTh , CeaTh, CeT 
1, B a T 1 , PdisTlg, Pd 2 Tl, PdsTl, 
Mg2Si, Mg 2 Ge, BaPd2 , BaPds , Ce 
4Se7, Ce3Se4, C e 2 S e3 , CeSe, C es 
Ge3, Ce4Ge3, CesG e4 , CeGe, Ce3G 
es, CesSi3, Ce3Si2, CesS i4 , Ce 
Si, C e3 S is , Ce S i 2 , CeTe3, C e 2 T 
es, CeTe2, Ce4Te7, Ce3Te4, CeT 
e , La3Se7, L a S e2 , L a4S e? , La2S 
e3, La3Se4, LaSe, GeLa3, Ge3La 
s , Ge3La4 , G e4 L as , Ge La, GesLa 

3, BaSe2, Ba 2 Se3 , BaSe, PdSe, M 
03Se4 , MoS e2 , B a 2 G e , BaG e 2 , Ba 
Ge, Ba2Te3, BaTe, Ge2Pds, GeP 
d2, G e9 P d25, G e P d, 
t2 , GePt, Ge2Pt3 

Pu3Sn, PusSn3, 
Pu7 S n8 , PuSn2 
P 1 4 T es , P t T e2 
, G e2 N i 5 , GeNi3 



1 5 

T e 0. 775 , N i 
e , C r 1 1 G es 
50 2 , C r 5 S i 3 , 



G e3 P t , G e3 P 
G e P t 2 , G e P t 
PusSru, PusSn 
P u S m , P t sT e 
G e N i , G esN 
N i T eo. 85, N i 
3±xT ex , C r 11 G eis, C r G 
, CrsGe3, CrsGe, CrSi 
Cr3Si, CrsTes, Cr<Te 
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5 , Cr3Te4 , Cn-xTe, GesMns , GeM 
n2 , MneSi, MnsS i2 , Mn3Si, MnsS i 

2 , MnsS 13 , MnSi, Mnn S i 19, Mn2S 
n f Mn3.2sS n, MnTe, Te2W, FeGe2 , 
Fe5Ge3, Fe3Ge, Fe2Si, FesS i3 , F 
e S i , F e S 12 , G e2M o, G e4i M 023, Ge 
16M09 , G e23Moi3, GesMos , GeMo3, M 
03S i, Mos S i3 , MoSi2 , M o S n , Mo S 
n 2 , M o 3 T e 4 , MoTe2 , Si2Ti t SiTi, Si 
4 T i 5 , S i3T i 5 , S i T i3, SnsTie, Sn 

3 T i 5 , SnT i2 , S n T i 3 , CoGe2, Cos 
Ge? , CoGe, CosGe3 , Co4Ge, C03T 
e4, Ge7Re3, R es S i 3 , ReSi, ReSi 
2 , R e 2 T e o 

[0097] (6 4) mt^to<owm&m. *it, 

MIBASatrilBOBSkiWffcffc^*, <Oo%>}>*< 

[0 098] <Bffi>Cs3Ge, Ba 2 Tl, GePd 
3, FeeGes, FeTe2, CosGe2 f Nd3P 

d, Cs3Te2, Ce<I r, NaPd, CasPd, 
Ca3Pd2, Ca2Ge, SesSr, CeaTl, Ce 
Se2 , Ce3Ge, BaSe3, GeSe2, GeS 

e, BaTe2 f GePds f GesMnn, MnTe 
2 , G e 3 W2 , FeGe, F e 4 G e 3 , F e3 S n, 
F e 3 S n 2 , FeSn, CoTe2 c 

[0 0 9 9] (6 5) WHW5«»©¥iS«fi8«. Sfe. 
imEB*atTFEC»k:Wffcfl:'&«. <Do-*>'J>*<t 

[0100] <Cgf>Ba4Tl, CsTe, B a 4 T 
I , BaiaTl, CduNd, CdeNd, CssT 
e4 , Ca3Pd, CasPd2, Sn3Sr, B a 13 T 
1, PdTh, FeSe2 , FeSe, Cr2Te3, 
C r Te3 , FeSn2 0 

[0101] (66) imjimtozisTmaAmizmf 
tc*>(D*@im?2>t%, m&<tat,&v> s Fi¥BtiLt** Tie 

ffl^EfeS^tt. BUS 6 5 O^WTOfb'&WTfeSCi:^ 

[0102] <Dgf>Sn, Pb, Sb, Te, Zn, 
Cd, S e, In, Ga, S, T 1 , Mg, TI2S 
e , TISe, T I2S e3 , T hT ez , T 1 Te, 
InBi, In 2 Bi, TeBi, Tl-Se, Tl- 
Te, Pb-Sn, Bi— Sn, Se-Te, S-S 
e, Bi— Ga, Sn— Zn, Ga— Sn, Ga — I 
n, In3SeTe2 , AglnTe2 , G e S b<Te 
7 , Ge2Sb2Tes , GeS b2Te<, G e B i<T 
e7 , GeBi2Te4 , G e3B 12T ee , Sn2Sb 

6 S en, Sn2Sb2Se5 , SnSb2Te< , Pb2 
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S beTen, CuA s Se2 , Cu3AsSe3 t Cu 
SbS2, CuSbSe2, InSe, Sb2Se3, 
Sb2Te3, B izTea , SnSb, FeTe, Fe 
2 T e3 , FeTe2, ZnSb, Zn3Sb2, VTe 
2, VsTes, Agln2, BiSe, InSb, I 
n2Te, In2Tes, B a4 T 1 , CduNd, Ba 
13T 1 , CdeNd, B a 2 T 1 0 
[0 10 3] (6 7) WiWUa^tbTtOEBSfcWf 

fcfeo*«ffl-r*t*. mmtftftwimm*, tie 

[0104] <ES>Sn, Pb, Te, Zn, Cd, 
Se, In, Ga, S, Tl, ThSe, TISe, 
ThSes , TlsTe2, TITe, InBi, In 
2 Bi, TeBi, Tl-Se, T 1 — T e , Pb-S 
n, Bi — Sn, Se — Te, S — Se, Bi— Ga, 
Sn — Zn, Ga — Sn, Ga— In, Ba4Tl 0 

[0105] (6 s) nmjmfttLTimcmicmif 

[0106] <Fg>Sn, Se, In, Ga, S, I 
nBi, In2Bi, TeBi, Tl-Se, T 1 — T 
e, Pb — Sn, Bi — Sn, Se — Te, S — Se, 
Bi— Ga, Sn — Zn, Ga — Sn, Ga— In© 

[0107] (6 9) mmmwt^mi,mmm(omm^rc 
[0108] (7 0) xmitczzmmmmfrtiiLmn 

#£L<. 3 «tt±** < t5¥S*tf 5 c i: i 9 
50 [0 10 9] (7 1) fflW»K#aUU— »f)tttd:/^l/^ 
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(A/NA) % ^;VXi|@xtfTIE (9) (1 0) ©* 

0. 4A/NA<vT<l. 5A/NA 
0. 3^x/T^0. 5 
«&te"FC (1 2) ACf (1 0) <Dm&*ffitc?C£tf 

0. 5A/NA<vT^0. 
(7 2) S«±»cffSSfcttfi!Wi*fl'LTJBj«Sn 

[0111] (73) a«±tett»*fc««IIJl*^L 
T^^nfc, xi^I/^-e-AtDfS&f^tfT^bS 

[0 112] (7 4) (1) (6) ICfEHSOiffSfB 

[0113] (7 5) a«±tett»sfctt«woi*^b 
ctite»j©assfc«4ra*te bTiWE*»*jBj«b 

[0 114] (7 6) Sffi±»CltSSfc««SS^b 
TB&Ztirc, x^;l/^-lf-AOB3^§^T^b5 

iu**#o*m£«» ?^xa«oi6i •& x 

**5»c|01Ba«»*«««*aiiBi:1»IKIJB. SMS 50 



25 
b<U 

(9) 
(1 0) 



58 [0 1 1 0] 

9 A/NA (1 2) 

cn»cSiJ©S«*fct±|lO«lcbTM 

m&mz&is, bfcai© a«*RS u ^tsig t «§ a t 

[0 115] (7 7) g«±»Cfijg$7-c:««Se*rt-b 
TJgfiE^nTc, x^;l/^-tr-A<DBg*f^WT^bS 

xmt. ffism. E«»*^-rsxst, etucgrj© 

»? ^b-tf 3 X*g£ die T 6 c £ £ f 5 . 

[oii6] (7 8) scffisa^^tbTti. w*. 

tfs LaTe3, LaTez, L a 2 T e 3 , La3Te<, 
LaTe, LazTes, La4Te7, LasT e, La2 
Sb, L as S b2, LaSb, L a S b2, L asC e, 
La5Ge3, La<Cea, L a 5 G e 4 , LaGe, La 
3Ge5, Ag2Te, Cr3Te4, CrsTes, Cr2T 
e3, Cr«Tes, CrSb, Cr3Ge, C rsG ej, 
C rnGes, CrGe, CriiGeie, P t T e2, P 
t4Tes, PtsTe4, Pt^Sb, PtaSb2, Pt 
Sb, Pt3Ge, Pt2Ge, Pt3Ge2, PtGe, 
Pt2Ge3, PtGej, NiTe, NiTeo.85, N 
i S b, Ni3Ge, NisGe2, NisGea, NiG 
e, CoTe, CoTei, CoiTe4, CoSb, C 
o S b2, CoSbs, CosGe2, CosC e3, CoG 
e, CosGe7, CoG e!, Si2Te3, SiSb, 
SiGe, CeTe, C e3T e», C ezT e3, Ce4 
Te7, CeTe2, CeTe3, Ce2Sb, CesS 
b3, Ce<Sb5, CeSb. C e S b2, CeaCe, 
CesGes, C e«G es, CesGe4, CeGe, Ce 
3Ge5, Ce5Si3, CeaS ii, CesS i«, CeS 
i, Ce3S is, CeSi2, Cr3Si, C rsS 13, 
CrSi, CrSi3, CrSi2, C03S i, CoS 
i. C0S12, NiSi2, NiSi. NisS iz, N 
i2Si, N i 5 S i 2, N i 3 S i , P t 5 S i 2, Pt2 
Si, PtSi, La S ii, A g3 I n, A g2 I n, 
Bi2Ce, BiCe, Bi3Ce4, Bi3Ces, Bi 
C e2, C d 11 C 6, CdsCe, C dse C eu, Cd3 
Ce, Cd2Ce, CdCe. Ce3ln, Ce2ln, 
Cei<i I n, Ce3 I ns, Ce 1 m, C e 1 ns, C 
ezPb, CePb, CePb3, Ce3Sn, CesSn 
3, CesSm, CenSnio, CeaSns, Ce3Sn 
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7, Ce2Sn5, CeSn3, CeZn, CeZnz, C 
e Z n3, CeaZnn, CeuZnsB, CeZns, C 
eiZmi, Ce2Zni7, CeZnn, Cd2i Cos, 
CoGa, CoGa3, CoSn, Cr3Ga, CrG 
a, CrsGae, CrGa4, Cu9Ga4, Cu3Sn, 
Cu3Zn, Bi2La, BiLa, Bi3La4, Bi3 
Las, B i La2, CduLa, CdnLa2, CcUL 
a2, Cd2L a, Cd La, GaeLa, Ga2La, G 
aLa, G a3 L as, GaLa3, I n3 L a , I n2 L 

a, I n s L a3, InxLa, InLa, I n Laz, I 
n L a3, LasPb3, La4Pb3, LanPbio, L 
a3Pb4, LasPb4, L a P b2, LaPb3, LaZ 
n, LaZn2, LaZri4, LaZns, L a3 Z n22, 
La2Znw, L a Znn, L a Znn, NiBi, G 
a3Ni2, GaNi, Ga2Ni3, Ga3Nis, GaN 
i3, Ni3Sn, Ni3Sn2, Ni3Sn4, NiZn, 
NisZnzi, PtBi, PtBi2, PtB i3, Pt 
Cd2, Pt2Cd9, Ga?Pt3, Ga2Pt, GasP 
t2, GaPt, Ga3Pts, GaPt2, GaPt3, 
In7Pt3, In2Pt, In3Pt2, InPt, Ins 
Pte, In2Pt3, InPt2, InPt3, Pt3P 

b, PtPb, Pt2Pb3, Pt3Sn, PtSn, P 
t2Sns, PtSn2, PtSn4, PtsZn, PtZ 
n2, A1S, AI2S3, BaS, B a C2, C d S , C 
04S3, CogSe, CoS, CoO, Co304, C02 
O3, Cr203, C T304, C r O, CrS, C r N, 

C r 2 N, C T23C6, C T7C3, C T3C2, CU2S, 

CugSs, CuO, C112O, In4Ss, I na S4, L 
a2S3, La203, M02C, MoC, M1123C6, Mn 
<C, Mn7C3, NiO, S i S2, S 1O2, Si 
3N4, Cu2Te, CuTe, Cu3Sb, MnzSb, 
MnTe, MnTez, MnsGe3, Mn3.2sGe, M 
nsGe2, MnaGe2, G e3 W, TezW, AlSb, 
Al2Te3, Fe2Ge, FeGe2, FeSb2, M03 
S b7, Mo3Te4, MoT e 2, PbTe, GeP 
d2, Ge2Pds, GegPd25, GePds, PdaS 
b, PdsSbs, PdSb, SnTe, TisGea, G 
e3iVi7, GeaVn, Ge3Vs, GeVs, VsTe4, 
V3Te4, ZnTe, AgzSe, Cu2Se, AI2S 
e3, I nAs, CoSe, Mn3l n, Ni3ln, N 
i I n, N i 2 I ns, Nisln?, PbSe, ^E<D^ 

[0 117] Cft54>H>T«* LaSb, C r S b, C 
oS b, Cr3Te4, Cr2Te3, C r<T es, CoT 
e, Co3Te 4 , LaTe3, Cu2Te, CuTe, C 
usSb, MnTe, MnTe2, M n2 S b <D o *><D'P 
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[0118] mssmttto*\cfs*i\*mftm. mt 
f&m^<D4om?%&ffi£-?z<Dtf&$.L<, ion 

JO [0 119] Buffiti!f8fEii!fflifffiiT't±. MSim&J&& 
CT- W&itJ tit. &Atra-?ft&flMftMO<0fe£fl: 

[0120] asmmz®m<frrzi&ftt lt«, mao 

ftvmt LTmT-m^tc&$i<z)<t'&m(otpT'&, c r & 
®^nM<vtt&izmmm<ow&im=H!i<o4 on 

Afrits b%<»i®mt&ft£<Dfm&.Mm*>^?E<^z> 

[0121] M£fflfa^#<D/S*r*0$&glSni t& 
T'OH&SISnz kz^ffiO^Wf ft± 4 0 %JWrt 

[0 1 2 2] ni £m<D&1$± 1 0 %1^F<3, kitkz£> 
Stf±7 0%«rtTit), flOl C(ni+ikO- 

(n2+i kz) ] / C(m+i ki) + (n2+i 
kz) ) I 2 T'**>£nS#ffiEl^tf 6%WT#&3<0 
WSLK Sfc, ni t nz©Mtf± 1 0%^, ki 
t k z ©gtf ± 7 0 (3 s M^SSt^tf 2 

[0 12 3] iCIk^iJA^OS^ (n, k) ©^^SLt,^ 

mmit. mmtmftttc, e-sb-Te 

5. 0<n^6. 2, 1. l<k<6. 1 T'2bK>, 

mmtf£fttf i n - s b - t e m<om^it. 

1. 5^n^l. 8, 0. 6^k^3. 6 T'&3„ 

[0124] niusuie^^iQisflmisfltffiffmtc^t^ 
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$ u < tt 9 o %e(±^c<D^«®^£D^^gsfc-rii5 

CO 1 2 5] 1t?8iE@UB«l8i<0fi>Sk:ffl^S r«®sj 
[0 12 6] ttWfteftMtt* «9*.»f:P£y>i/»Bs 
[0 12 7] *&8!i«J©«gJf«. mHWfbftx *Mfc 

ft. sftttx swbft -tuvftft mm, **{bft 

[0 12 8] tttAOfilllOH^bttt, C e, L J0 
a, Si, In, Al, Ge, Pb, Sn, Bi, T 
e, Ta, Sc. Y, Ti, Zr, V, Nb, Crfci 

fbft Cd, Zn, Ga, In, Sb, Ge, Sn, P 
b <fc Oft-SgfJ; tJJltftifc^ < t t> 1 o©7t:^<7?fiiEfb 
MS fc« -b UVfbft* Mg, Ce, C a & £<£>2g{bft 
Si, Al, Ta, B&if<9g{bft ^jgifc 

CeOi, La203, S i O, S i Oz, In203, Al 
203, GeO, Ge02, P b O, SnO, Sn02, B 40 
i203, Te02, WO2, WO3, Ta205, Sc 
2O3, Y2O3, T i O2, Zr02, CdS, ZnS, C 
d S e, ZnSe, In2S3, I n?S e3, S b2 S3, 
S b2 S e3, G a2 S3, Ga2Se3, Mg F2, Ce 
F3, CaF2, GeS, GeSe, G e S e2, Sn 
S, SnSi, SnSe, SnSe2, PbS, PbS 
e, Bi2Se3, B i 2 S3, TaN, Si3N4, Al 
N, A 1 S i N2. Si, T 1B2, B4 C. S i C, 
B, CcDv*>(0 1 •0&3t,H±*niCjfi^l§/i££t,o7'c 1 t> 
<D. Sfc«^ne>OS-&%I7b^Sc SO 
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[0 12 9] cn£><£>?^ KEftfttHi, ZnSSfc« 

$»?lS<*<s m^feT'%mT'tbZ>&T\ TaN. S 
i3N4, A 1 S i Nz&tclZA 1 N (Mt7 )\<$.-5 

)l*^^T*feS^-e. Y2O3, SC2O3, Ce 
O2, T i O2, Zr02, S i O, Ta20s, In 
2O3, AI2O3, S nChSfcfctS i OiHTclZ^n^ 

[0130] me&m*Mm-&tflMiK SS^i&ft 
^-»BMfc©2*«*i/">«3JiCU:«!>*JB*«k:"rn 

[0131] itffitiMtc£'&ft£ttJl-*-« fc, ffitJE?^ 

tf§IT*S5o 0>J*.fcf, f?5O~5O0nm(D (Z n 

s) so (s i 02) 2o»th±, fBas-?f£# 

[0132] t3iE{sa@i±*fc. ^Kftfe^wRwa© 
m-sumic <t d jg/ar s c 1 & t f? s . 

[0 13 3] ftRa%CD«aStt, ^(OSSCD^ET-^ 
*/W*U »>#J»LTt»J:^ 

[0 13 4] -fiftlc. WMfcJtfcJBtrt-fcfc, 5?&<D* 
ffifr 6 OK«Jt t if ROSS £> £>KS*ft t content) 

*<U ^nicj;oTS^ (RfflU «^***<-r* 
CkWTf**. fc*>> Jt*»iR-r«»i|JWii:LTfcJ: 

[0 13 5] =F»<D«i**J:t)>»:*<-r*fc46h:l4, IB 
[0 13 6] +KS<o0«*iS^tcil^i:, DHREMffi 

tc <koTiB^fflsiai<o-a5©!aiij^«fc-r<t 5 ic&& 0 

[0 1 3 7] ffM@<OKJPtt, 3nmWi, 4 00nm 



-17- 



33 

[0 13 8] K«itLT^eW2. OW/cm 
• d e gJi*±<9i«g$£g^*m (mtf A u£if) £± 

*^jiicfe. fmrnmon^un cmar a i 

2O3. A IN. Si3N4, Zn Sfcif&Sl/Mi-f-ttfcjfi 

i^»K©*m) fcja^sav s i oiftsonamtii 

(0. 0 2W/cm • d e gJX±. 0. lW/c 
m • d e gJ-XT) <0«S*fflt\ f HM*I*< TSOtf 

[0 13 9] E*fjf flt^ftfflfflllQStt(M£EB 

[0140] fcMm(D<£Mmtii;&M<DWic, mmum 

*tntf, ?^ic!f$u\ cn^+Hi, sjhjv, s 
«»*»?a*3JMiiaT?a:, ^tLt, #@^«ss 

[0141] wiBSffi, raramfc kii, ^rae*3 

l/\> 

[0142] ffiSMdmmmm. umm. ^mm. mi 
m. &£uzoiimic®mLrz®mmit, -t^tx/w* 

[0 14 3] BUia^lfUIE^fflif^tt, 

[0 14 4] C©®-&, fi-&J£*«, MR*7MHfc & 

s*l mmffm£mcsciLT&ib&m?WL<nm&& 

4 0 KUTtfff S L- < . 2 0 %J-XTtf <fc 5 »* Llf\ 
[0 14 5] e©<k 5 fcjg^lgfbfcfi^pi: 

[0 14 6] f§«E& (fflSfl:) fCtoTlf^O 



(18) #If 7-2 23 3 7 2 

[0 14 7] CQflteOtfSLH&Afctt&LTfci. 0!l 

[0 14 8] X;d^hg*2MmWTST«*LfcU- 
[0 14 9] SftXtfy Hi, (WJ — offigh^y^Jc 

[0150] sxu- ^^itmmfj^w^— iffr 

Tstfy hT'&tll£ffi&mtfi (1/2) tc^SffiMT-tOifi 
[0 1 5 1] ttafbfcESh^y *±©#T£C*-»i\ 

JO [0 1 5 2].0O*.fcf, Sb, Te, G e 33<fctf C r 

Jfc/jgLfcif-gv ^ae^cliSb, Te, G e3&£.XSC 
r S < IS^LTIrVft^jSIt^ Sfc, C 

[0 15 3] U— !fJtt*H©x*;l/*-»f-A«:BaWr 

n-&t>$.5*^ i-x±o<t^^a{biaatc < j;'?, ^05? 
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[0 15 4] COjgl ©SGt^ST-tiu AflfagUS&ttfll 

[01 55] ^afb-rs/w-u^i/tifsafca^tt 
[oi5 6] c©5eBa©mi~^6©itsfBSffl»KT* 

stoffin • «tf#ste)ifci»ji:«fts. 

[0 15 7] tSAttS^A^OXfl:, SSB£ 

[0158] *fc % cammst^ 

[0 15 9] CO^OMlOfMIEftflKtttt, SOESI 

[oi6o] fitneflMMEt>fflffMo^%< 
icj:d, imfteskx.tteimoBgicjeH'r&y'fx 
[oi6i] c099Bno«2oiiHMefliMt»tt. msm 
UALmwxtmt LTffiz-T\,>&c t*ftmt?z>o 

[0 16 2] 

Cflsffl] C OISWO jR 1 ~|g 4 OflHBeflWIMWB J: 
coftft, aKat&*fSf^J± (C/N) tfSSL> fBCK - 



(19) #g3¥7-2233 7 2 

[0 16 3] Sb, T e33*tffiJfBBSfcaXT'^? 

[0 16 4] C0^0iS5ttJ:tf&6<DlAttEftJ§* 

[0165] comiomi <omwBMimvit. mm 
m i -geeflifflBaffiMttttx.Tfc-'So-?* tea • 

[0 16 6] C<0«M<DJB2©flHWH«j««:T»» tOG 

as i ~sg 6 onmefltfflwiiov^n^j: *> 

[0 16 7] c©3Ba8<0JB3©flHWE»«*Tttx tuts 

[0 16 8] *ft, «SE<k«»J:D«*fW»«:«jS« { Kt-' 
U— ifRUtic J: o T@g?^iij!^m LK^RUI U^RROSR 

[0 16 9] )BffimR»(tiLffiffR«)¥i^B««IOG- 
50 ^ (8) T'm2t\2>i><0 ^4><OAT'S^ 
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►3, mmmm^m LmwmLrz&vmhRVffitfzm 

±-?%%3^* , $>-Oo (12) ^CDF tLXmz-&T 1 
[0 17 0] 2fE^©S«P«^*tbbfflSST?t±, iSjJ? 

T\ SSifv, Xtfyhg (A/NA) , x tfiu 

is o) si>* (i o) <o®m*mrc?ctic&*). mm 
mmfr&vmcD^x?ffit%v>-t:%-$*mmic®*>, mm 

[0171] 

[0172] cma&ffijn 

onus • mm) @3ti, c ©^©m i nmmvmmz 

[0 17 3] £t\ iSSl 3 cm, jp£ 1 . 2mmfi 

mc wm u ^jgo h 7 -y * ^vmitm? s # u * - 

^ T&f$.?Z>Tcib. mm. 1 hnv- £ i> 

[0174] ?^hny • X/<v?V y^iCt 
•3. »tSl ±lc£-r (Zn S) so (S i 02) 20^<t'3 
^S«S^2^:K/P^)1 2 5 nmt&S.fcMCJ&fiEL 
ifc>T, «Sil2±lc. 1«Bj«j«#-P*4C r 4 T 
esflg (0jjv»*"f) «ra«tc^Bl/13 nmST'ML 
fc^ *<D±lCS bieTessGeieC ru, 

( (Ge 2 S b2Tes) 7 (C r.Tes) 3) <D$U£<DfE 

T e 5 *-y-y hfc G e 2 S biTes^-^ hfctCtS 

Xti2~2 0 nmiifi, S<0tf-y^ti (+MX) X 
( 1 . 5-10) tflSL^. 

[0 17 5] C r 4 T e 5 mi4i^-rLt»Jgfi!c-r5^{±^: 
[0 1 7 6] #*C, I2^K3±»C S (ZnS) bo (Si 
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O2) 2oS«i:!3*S*KS4^r$tl2 5 nmcoMPST'T^ 

7c„ il5 LT, mi Ox-cX^gP^^TCo 
[0 17 7]«, Sofc<|B]«£0^ti:J:^. ^1© 
x -< x ? i: |s| \zm&*¥Sron 2©f^ X ^ gptf ^# 
ft. ^©■r-rf'X^gWftt, 1113cm, f?l. 2 
mmCDSffi 1 ' ±tejlik:«isnfc> nffltt 1 2 5 n m 
<F> (ZnS) so (S i0 2 ) 2oM<^:t>*5«®M2 , , 
iO ¥l^ffiJP3 nmCQC r« T esi (@jj^*"f) , KJP*t)3 
0 nraOS bisTessGeisC ri3. ( (G e 

2S b2Tes) 7 (Cr.Tes) 3 ) ©E^M3' % KJP 
^2 5 nmCD (ZnS) so (S i O2) 2oK<kt>&33' 
Oil 4' , feiriif 8 0 nmOA 1 97 T i 3K<fct>& 

[0 17 8] ^CD^, *{fclf-;l/-»||e— ;WR*y h 
y^b*»«Wi6*^-bT, ftOGftl *5<fctfJ?l2<07=W 
X^gp#coS*fJi5, 5' H±*B6t) @3&c^ 

20 [0 1 7 9]-C<Dj&#7*«\ R«i5, 5' ©^S^S 

IHSc^<-rsct^T*#. EM! 5, 5' ©IE 

[0 18 0] (Wmteihit) m&<D&vicLTW£V7c 

j«(*oiB»a3, 3' *©±5fcbTanwe»ft:% 

JMTO»iWettiaait3 fcO^T<S>;W$^5 

[0181] ^#^r 1 8 0 0 r p mT»gHE*1i\ 
U—f «18 3 0 nm) <D U—tf^/^y-^rfB^Tb^T 

BWt^y Fcf<OPJPiSt (NA) *^o. 5 5<ou^Xr-m 

ytu aHRi*auTE»Bi3tefiawLfc. ts^K3*> 

[0 1 8 2] S-f, WJWSfifcOfctt, IB^R5 0|5l- 
fS^H^'>^±t, 1 2mW, 1 3mW, 14m 

wcoa^i^-ifTt^n^nsooiHi^L/co mm 

/<7- 1 5mWcoaigE (D C) Is—VM* 10 0 0 
t±. ^0. 1 y. s e ct*65, 

[0 18 3] ShI^T, ^^-SmWOaiglU— tF^5 

F^) *<)0. 1 ii s e C £>B#«9 +f 

50 ^-fciS — gmW^IEBT'&tUf <fcl/-> 0 
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[0 18 4] WE.2fm<0\s-*fytmM<Dr>*>. /<«7— 
©<£l^73 (8mW) ©BS&Hi&BgbTfcJ^o 

[0185] c<d&?i,c^ /<7-<Dgft5u— trjt&ga 
[0186] cn<z><Q\s— tfwtiv ifmw*u— »f • 

ISftffcfcSfcTf S C 1 t> rTII t * So 
[0 18 7] ttftOU-' FftXtf-y h*fflt"«S*&. 

tfx 1 0©JH^i£^«H*8»H{tr S d £ T-#S. 
[0 1 8 8] #tc, RJgXtf-y h© 1 2 mW«D3^U- 
0 . l|isec) SIC, A«7— 1 8 mWO^;l/X • \s 
■IIS{fcbTf2§S^J&£LfCo *©f£. ^012^^8 

[0 18 9] ^<DS3Hi, 1 2mWOa^U— yjt^SSS* 
H-T SiMB 8 mW©il b— »f jfcH8»©|§]ftl4<ST b 

fHmjaAfltMkwmb, ^euasn (ffi^fk-r sas#) 
^fcfca&tau&sn-So 

[0 19 0]&*5, C r4T esCDM&lt 1 2 5 2* CT* 
S5v G e 2 S b 2 T e 5 cOSt^{46 3 0* Cf$5, 

[0191] (£8 • m& JM±© J; 9 lc LT«J 

IWB«fb«'367 bfcf2^BI 3 Of2ilfS«tc s ffifB £ |q«X 

tpffl/U-lyOls (8mW) fc«/V7— b<rt/ (18m 40 

w) £©H-i?£{ts-£TM«©e»*fT&ofc. ea-r 

b) ffl U-if ft©*!^?- (1 mW) 

dlcLfCo 12881 b— •f*tfc*9fE»«*fc:jej«snS 

[0192] 12881 b— *f JtOSI b-Ol/ fc K«/ 1 
tfcttl : 0. 3—1 : 0. 8<D«!H*^»C»S 

[0193] coi5ai2»*ttT«4. mcm&mim so 
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2ftT^SS5#H:*fbTitt& *rfc*1lHB*e»rn 

[0 19 4] bfrU S2&AB$<D&8K> 1 EKESfctt 
SHREWST?, KJfB0^7-^S3bfciBS«b— 
H-K<7— U^;l/ (8mW) fciff<,v<7— (WUf9m 

a*su ^©neiite-ps^ (Wbb) jHb-- 

1fJt<0i&/^7-U^l/ ClmW) tffiSfflb— tfJt<01« 
U<rt/ (1 8mW) ©HT\ Sfctt, IBSfllb- 
^©^P^l^^-b^l/ (8mW) iiS^7-lA;V 

(i smw) comx\ iWBm^teceoT/^-fflBbfc 

b-+fft£|S8}LTfE8^S<J;McLTt><}:v\> c©<k 
die, flMB*iH*bT*»60» , r*J:3te , rtUfs M»c 

•ft»ftTif^ftfl»i«wii*.H»)i6i»^a < , m\,>mme&m 

Wtt (C/N) «q»6n*. 

[0 19 5] C©*$fcLTJH*«fcB«&*-rs»# 
14, •WfcJSW'TSattb— «f3fc©/<7— U"OM«\ tt 
EEWBb— »fJtO*b^;I/ (1 8mW) Sri tlfti 
0. 4-1. 1 cDiSHtc|gg-r5©*WSb(/\ <1 

[0196] c o^asii,. c©5SB©iaaMtf3!i»»3-ea 
[0197] c©nss0n©fe«i2s«f*-pttv wtf^ 

0^7-«BMIiD 1 5%iU< bfcJKb^*#T. 12 
8 • 1 0»SW±»!)jg-rc btf°imT'&r>fz 0 

mtc, 2MHzO«^*e»bfcl^O|ffl£ffllf©C/N 
ti, i^5 0 d BT&tK @ii)Ta»T-$>ofco 

[0198] ceommm(Dfs.mm3T\ m^^mm 

£WWbfciSib£fi£#lc<J;?K f2iiK3©^fi2^ (ffiK 

[0 19 9] **3, I2^K 3 0±lCBf$.Ztlfc Z n S- 
S i 02©f I?g/i4 i;A 1 - T i ©Slht®5 tS^BSL 

[0 200] (Te^tlytOH^) DEO (Ge 2 
S bzT es) 7 (C r 4 T e s) 3 <fctJ^SI2^K3»C*5C^ 

—vxmmmMk. i/-f*?7-^ini<t»3 1 5 

%i!5< LTcmL^lffiV 1 0 5 lH]»^^^<7)||^m 

^(Dffimmttm^tt cc/n> ©^ftssij^bfco ^© 

[0 20 1 ] 
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y= 34 0. 5/isec 

y= 40 0. 1/isec 

y = 50 0 . 1 /i 3 e c 

y= 60 0. 1 /isec 

y= 67 0. 5/isec 

y= 70 1. Owsec 

y= 75 1 . 5 m s e c 

y= 80 5. 0 # s e c 

1 O B 0SSI^)S^^COC/N 

y= 20 42dB 

y= 25 46dB 

y= 30 49dB 

y= 34 50dB 

y= 40 50dB 

y= 50 50dB 

y= 60 50dB 

CCD&M&V, T ettly^2 5^y<7 5<DSEHfci* 

S b3oT e6oC no 
S b2sT esBG e4C no 
S b25T essG eioC rio 
S b22 T esi G ewC rio 
S bi2T e 38 G e4oC rio 
S b2 T e28 G e eo C r i o 



42 



10 



[0 2 0 2] (C r Mft(D7im<Dmj££<0mffid 16^) 
H£*a^<DG eesTezBCriotSbaoTeeoCrio* 

8 0° C, ««SS9 5%ff»k:i ooo^MBi/^ 
[0 2 0 3] 



1 2 0° C 
1 5 0° 
1 6 0* 
1 7 0° 

1 90* 

2 2 0" 



C 

c 
c 
c 
c 



S b3oT e6oC rio 
S b28T es8G e4 C no 
S b25*r e 55 G eioC rio 
S b22T esi G enC no 
Sbi2Te38Ge4oCrio 
Sb2Te23Ge6oCrio 
CCDfemZ*), C rtW^ffl^^ftbTt> 

[0 2 0 4] 06^ffl^S b45 T e 45 C r i o G 
eisT e 72 C no*tS-KC r ttM-^i: U^ittt© 

S b2 T e7i G e 17 C no 
S b4 T ee9 G e 1 7 C r i o 
S bs T e67 G e i 5 C n o 
S b23 TessG e9C no 
S b3oT e54G e6C no 
Sb38Te49Ge3Crio 
S b4i Te47G e2C no 



2« 
2{g 
2{g 
2. 5fg 

5fg 

SS^s 8 0° C, *§MS£9 5%4UC 1 0 0 OB$figB 

[0 2 0 5] 

2 l 0° C 
C 
C 

c 
c 
c 



Sb2Te7iGei7.Crio 
S b<T e69G enC no 
S bsT e67G eisC no 
S b23 TessGesCrio 



2 0 0° 
1 9 0° 
1 7 0° 
1 50° 
1 30° 
1 1 0° 
X^— U- 
5fg 
3<3 
2« 
1. 5{g 
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S b3oT es4G eeC no 
S b3B Te49Ge3Crio 
S b4i Te47Ge2Crio 

[0 2 0 6] G e^MIpi:S b^flx^tt (p 
/x) *SffcS*. igS8 0 e C, ffl»»*9 5%*fc: 
1 0 0 0 B#RSB^7cB$<0 tf y h «X7-l/-h <D^it& 

[0 2 0 7] 



44 



70 



(p/x) =0. 
(p/x) =0. 
(p/x) =0. 
(p/x) =1. 
(p/x) =2. 



1 5 

2 5 
5 

0 
0 



2. 
1. 
1. 
1. 
3. 



om 

5fg 
5* 
5* 
0f8 



1. 5fg 
lfS 

us 

* (p/x) 0. 2 5^ (p/x) ^ 1 . 0<DWimV 

[0 20 8] C T4T es^aSPTfeSS b»T e»G e 
^tix, y, p<Dj±£\ x:y:p = 2:5:2tc 

<0^7-*«SteJ;?> 1 5%il< LfcMLVtffeftT 1 0 
5 [HJS€f SI* fc«<D«£«^<0 C / N Lfc t C 
3. C r©*Sflqk:HUT*<3DJ:5*»iR»#6n 

/to 

[0 2 0 9] 



COjg^J:!?. G e <D^WS p £ S b <D^m& x OJt * 

1 O*03»8K>I!£«9C/N 

q = 0 4 2 d B 

q = 3 4 6 d B 

q = 4 4 8 d B 

q = 1 0 5 0 d B 

q=20 50dB 

q=34 48dB 



[0210] cct r?H*jtj fctt. -TT?k:l3»snfc 
[0211] 

q = 2 2 2 5dB 

q=34 23dB 
q=40 20dB 
Q=5 0 17dB 

CCBSJ:^ C r ^Sfiq^«tot 3lcotiT, 

1 O 5 0«£&<E>B£fI€<9C/N 



[0 2 1 2] tuffi^C r£: 1 0%^Dbfc^T% T e <D 

^*ftTl O 5 0»^Arc^S^{l^OC/Nti. 
[0 2 13] 



x = 3 8 
x = 3 0 
x= 1 5 
x = 8 
x = 4 
x = 2 
x = 0 

£ (Df(£$k£ Sb <D#WS x « 2 %tt±<0«3BT*t±. 
6»4BSi§©C/N#»5n8C ttfftfrZo 
[0 2 1 4] 6Lk<fc?K C^HfiS^JOS bieT essG e 



4 8 d B 

5 0 d B 
5 0 d B 
5 0 d B 
4 8 d B 
4 6 d B 
4 5 d B 

16 C ri3. (G ez S bzT es) 7 (C r4 T 

es) 3<E>lESK3fcl:* igg8 0° C, ffl*f?g&9 5%* 
50 ^ 1 0 0 0B$fH@WcB$<2)l£ h • x^-U- h(D^<t 
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/N*3«fctfi8*Jfc«:. ftlftlS 0 d B£U:*3J:tf 2 8 
d BVL±?$>*), 2 x 1 0 5E«±4>8f?»*#Rrffi 

[0 2 15] mtmnMo^com 1 ) C r<0— WSfctt 
^aWCfWLT. Ag, Cu, Ba, Co, La, Ni, 
Pt, S i^WS x*s&XS^s*J<< YtxB&o^O) 

tt#»&n*o c u*iSiob^:*& cc uois 

AnS : q) . TEOi9ftr->WI6hft. 

[0 2 16] 









Q = 0 




5X1 0*0 


Q=l. 0 




8xi o A m 


q = 4. 0 




IX l o B IH 


Q= 1 0. 


0 


2X1 0 6 H 


Q = 20. 


0 


2X1 0 6 [U 


q = 34. 


0 


2X1 0*m 


q = 40. 


0 


1X1 0 6 [5l 



[0 2 17] (afeta7aj©fl60OT2) C rlCtiU^T, ffi 

***i«ftbTc/N***<-rsa»*»oT i c* 

U C r £T l^iraMO3fD^3 01S^%J^Ti:-r5^ 

[0 2 18] {M^fcf, Ge 8 .2Sbi6.4Te64.4Tlo.5 
C no.5i3a«Tl4, C/N 5 0 d B, S^PltglHl^ 

2 X 1 0 5 [Eltf*f £>n/c 0 
[0 2 19] T 1 CD-^&fz&^mciXKT, /NDyy 

Wo 

[0 2 2 0] T 1 lC«x.TN (3*) %mul,Tci§&s 

»*»*Brffiis»*<«6k:iai±-rSo fcffu *-r*s 
[0221] mtQ7im<Di&<Dffl3') ctomc T 1 

— Se*l gf%^ 1 0IB J F%WT 

[0 2 2 2] («g{bS#<Ofl&<D0D c^HttWofflK 
ffcJ5E#T»5G e 2 S b 2 T es<E>— gtf^G e S 02T 
e4, GeSb4Te7, lri3SbTe2, I 1135 S b32 
Te33, I n3i S b26T e43, :fc<fctf Cft&fcifiHSjR 
(O o %(D'P>%: < £ t-OTifftx.T t»x Ce<D-gJ5£: 
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[0223] (mRAj$&^®0D «a-r*»iwi« 

©*»W©mBWU«4>'P**C r 4 T esO-gPSfcti^ 
SP*LaTe2, La2Te3, La3Te<, LaTe, 
La2Te5, La^Te?, LaTe3, La3Te, La 
2S b, L a3 S b2, LaSb, L a S b 2f La3G 
e, LasGe3, La4Ge3, L asG e4, LaGe, 
La3Ges, Ag2T e, CrsTes, Cr2Te3, C 
rSb, Cr3Ge, CrsGe3, C rnGee, CrG 
e, CruGeis, PtTe 2 , Pt 4 Te5, PtsTe 
4, Pt4Sb, Pt3Sb 2 , PtSb, Pt3Ge, P 
t2Ge, Pt3Ge2, PtGe, Pt2Ge3, PtG 
ea, NiTe, NiTeo. 85, NiSb, N i 3 G 
e, NisGe2, NisGe3, N i G e N CoTe 2 , 
C o S b2, Co S b3, C 05G e2, CosGe3, Co 
Ge, CosGe7, CoG e2, S i 2 T e3, SiS 
b, SiGe, CeTe, Ce3Te4, Ce2Te3, C 
e4Te7, CeTe2, CeTes, Ce 2 Sb, CesS 
ba, Ce4Sb5, CeSb, CeSb2, Ce3Ge, 
CesGe3, Ce4Ge3, CesGe4, CeGe, Ce 
3Ge5, Ce5Si3, C e3 S i 2, C e 5 S i 4 , CeS 
i, Ce3S is, Ce S 12, Cr3Si, C r 5 S i 3 , 
CrSi, C r S i3, CrSi2, C03S i, CoS 
i, C0S12, NiSi2, NiSi, N i 3 S i 2, N 
i 2 S i , N i 5 S i 2, N i 3 S i , P ts S i 2, Pt2 
Si, PtSi, LaSi2, Ag3 I n, Ag 2 ln, 
Bi2Ce, BiCe, Bi3Ce4, BisCes, Bi 
C e 2 , Cdn Ce, Cd6Ce, C dssC en, Cd3 
Ce, Cd2Ce, CdCe, Cesln, Ce2 J n, 
Cei+xln, Ce3ln5, C e I m, Ce I n3, C 
e2Pb, CePb, CePb3, Ce3Sn, CesSn 
3, C e5 S n4, CeiiSnio, C e3 S ns, C e3 S n 
7, Ce2Sn5, Ce Sn3, CeZn, CeZn2, C 
eZm, CeaZnn, C euZnss, CeZns, C 
e3Zn22, Ce2Zni7, CeZnn, Cd2i C05, 
CoGa, CoG a3, CoSn, Cr3Ga, CrG 
a, CrsGae, CrGa4, Cu9Ga4, Cu3S n, 
Cu3Zn, B i2 L a, B i L a, B i3 L a4, B i 3 
L as, B i La2, Cdn L a, Cdn L a2, C d9 L 
a 2 , Cd2La, CdLa, Ga6La, Ga 2 La, G 
aLa, G a3 L as, G a L a3, I na L a , I n2 L 
a, InsLa3, InxLa, I n L a , I n L a 2 , I 
n L a3, LasPb3, L a4 P b3, LanPbio, L 
a3Pb4, LasPb4, LaPb2, LaPb3, LaZ 
n, La Zn2, LaZru, L a Z ns, La3Zn 2 2, 
La2Zni7, LaZnii, L a Znn, N i B i, G 
aaNi2, GaNi, Ga2Ni3, Ga3Nis, GaN 
i3, N i3S n, N i 3 S n2, N i 3 S n4 , NiZn, 
NisZrm, PtBi, PtBi2, PtBi3, Pt 
Cd 2 , Pt 2 Cd9, Ga7Pt3, Ga2Pt, Ga3P 
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t2, GaPt, Ga3Pt5, GaPt2, GaPt3, 
In7Pt3, In2Pt, In3Pt2, InPt, Ins 
Pte, In2Pt3, InPt2, I nPt3, Pt3P 
b, PtPb, Pt2Pb3, Pt3Sn, PtSn, P 
t2Sn3, PtSn2, PtSru, Pt3Zn, PtZ 
n2, A1S, A 12S3, BaS, BaC2, CdS, C 
cuSa, C09S8, CoS, CoO, C02O4, C02 
03, Cr203, CrsCU, CrO, CrS, CrN, 

C T2N, CT23C63, C T7 C3, C T3C2, C112S, 

C U9 Ss, CuO, C U20, I n4 S5, I n3 Sd, L 
a2S3, La203, M02C, MoC, Mn23C6, Mn 
4 C, Mn7 C3, NiO, S i S2, S i O2, Si 

3 N4, ±^j&&f£ftomf£^coM{m<D5%mj^ 

<Q$><D, Cu2Te.CuTe, Cu3Sb, Mn2Sb, 
MnTe, MnTe2, MnsG e3, Mn3.2sG e, M 
nsGe, Mn3Ge2, G e3 W, Te2W, A 1 Sb, 
A l2Te3, Fe2Ge, FeGe2, FeSb2, M03 
Sb7, Mo3Te4, MoTe2,PbTe, GePd2, 
Ge2Pd5, G eg P d25 t G e P ds, Pd3Sb, Pd 
5Sb3, PdSb, SnTe, TisGes, Ge 
3iVi7, GeaVu, GesVs, G e Vs, VsTe4, V 
3Te4, ZnTe, Ag2Se, Cu2S e, AI2S 
e3, I n A s , CoSe, Mn3 1 n, N i3 1 n, N 
i In, N 12 I ns, Nisln?, PbSe, &¥<DB 

[0 2 2 4] cn^^^ LaSb, CrSb, C 
oSb, Cr3Te4, LaTe3, Cr4Tes, Cr2T 
e3, C r3T e4, CoTe, C03T e4, Cu2Te, 
CuTe, Cu3Sb, MnTe, MnTe2, Mn2S - 



48 



[0225] c*«ws«»o*w«ofiD *iwu3i#<o 



10 l/> 



[0 2 2 6] WBWU»»0«fc bTa^fcKJEO^RO 

urn 3 off ffiK»* cfc o \z.mt bfco 

[0 2 2 7] 



V 

v 1 
v 1 



= 2 5% 
= 3 5% 
= 5 0% 



1 % 

2% 
6% 



20 



30 



> ff ffiKW* flttn-r * c t v#» * . 

[0 2 2 8] (C»fflWlll*OW«uSft^*0*»a) 

la^fflff^^^n^^i^ft^o^Sa' 
©*i(i«7ato««oftte»r*iii* «?%) 

CCD C/N<Dmkl±. ±i:LTC l^<)Vcomt\C £ § t> 
[0 2 2 9] 



= 5Bf% 
= 1 01^% 
= 2 01M^% 
= 3 0g?% 

= 3 OJK? % 
= 4 0®^% 
= 5 01?% 
= 6 0'HT% 



1 



[0230] mwutrnftommmtfim) nuux^ 



4X1 0 4 @ 

1 X 1 0 5 [H] 

5x 1 0 5 HJ 

2 X 1 0 5 (U 

3 0 d B 
3 0 d B 
2 5 d B 
2 3 d B 

An = (I ni-n2 l/ni) XI 00, 
Ak= (| ki-k 2 |/kO XI 00 

C/Nli3fc©J:5fcSftL;fc. COC/N©SfWi, 3fe 
£ UN K;b«fc<tSt>i7)T'*So 
[0 2 3 1 ] 
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1 05(5]®£&*&c9ff£<i*ftf>C / /N 

4k, 4n=10% 49dB 

Ak,An = 20% 48dB 

A k, A n = 3 0% 47dB 

Ak,An = 40% 46dB 

A k, A n = 5 0% 43dB 

[0238] ctD^micis^rit. mM£j$.ft3 b<om 

[0 2 3 9] 0 1 © (a) *5«fctf (b) <7><k i^H 
j£/£#3 b<Dm&m^iLLX^ir^m^, 02 

(b) cd^ic fE^3o^-rn*^73 0^ffi^e.fB 

iifl£3<0BiJlT<S> (1/3) (D^gl^gtnfcffiBT'ffi 
•5) ^<7)»r®tc43^5#a51l!^»3 b<D#rfcb 

[0240] rg^^sd* j a, mwmcit, m 
20 2 (a) <oslv\c, mim&mwicmtzj&VitfPiBf: 



SO OH A n, A k M'hZ^Jjtf&S. L^Cttfftfri 
[0 2 3 2] («li^»o«ra^^ • Tftt) miiE 

LfcC r<T e 5 fc£^iSIIi;£/£#t4, 01 (a) (b) 

(c) ic7rs-?x.?*mf&T'm&m3<ofimctfBi-t%» 

[0 2 3 3] 01 (a) TJtt, ^OffittOffiHjfiUga' 
jS#*MI£{bS# 3 a T?$5. &m&m# 3 b 

[0 2 3 4] 03O&&TH4, KBb&*# 3 b 14 C r 4 
T es, *l^{b£#3 attG e2 S bzT esifJloT^ 



[0 2 3 5] 01 (b) T't4, $ftQitlL£jft#3 b© 

14, 01 (a) |hJC-C&5o LfrU iSBfcMUS 

»3 b^tt«tC«fttlbT^5^S*oT^5„ "Tftte 
^, ffiM£jtt#3 b©«ffi#l*l©«S BtffiKS 

«fc4ot^«. WMjfiO«»3bfi!)iWa4»0**fc<0 

14, |ffl«3 0-*0«ak:»bT*t). 

t4, CSM30ffi^<OSSU:^bTl>5o CCTH4, Pa 

[0 2 3 6] 01 (c) TH4, ^©BaM»3bO 

*fa«««s»r ^ca^n, -^wics: ^ rc^mr-mmm 

fttflctfrtBU 3 b©£tt«Z>/.ML©«*»fc: 

HttOWMjfiJSa- 3 b 14, fBflUR 3 OP5^<DJ?Sf;:& L 40 
T^S, fflS'{fci«»3attx 5^fc3*jib/ctt»T'f2^ 
Bl 3 LT<,>3„ C03«g|{4, 01 (a) 

fc*5^T, «SEflyS#3 a tffi@H^g»3 b£*Btrg| 

[0237] utm&ft^ttmtzfhimmc £ s , 010 
(a) ~ (c) <ottm<o^-?t\frtfmm-tzt>\ <^-rn 

ffl«lfSoTfc, WiWSJ«»3b»cJ:D, ie@5K3* 
Jra& • jgll!^^fc^Offl^bfi)c»3 aCDSS®)fe<fcD*{l 

S. 50 



[02 4 1] msjhj 14, |BSK3©KEJi:S**»f 

m (j-xt, S2S?iffi^^) *©wa5fc* 

[0 2 4 2] £<D hj 14, 04 (a) »C^Rt"«J:'5 

0 4 (b) tc^-r<fc^tc, a*£O^It;&j£#3 bOflrtH 

«« t iaBii3©Pi*o»ffite»LT»*'r*»&i:teai 

[0243] ra^h'j, rflj^h' ' j t4, me 
nssshj tm\mkJrzioz>ifi, 04 (c) tc^-r<t 

5 fctttt©«M£j«# 3 b o«f HttfefflEMI 3 cd#*<9 

[0 2 4 4] rcfJ^KSBgt i J 14, 02 (a) iC^Ti 

[0 2 4 5] r«^:?LTfj£p- ' j « x 01 (c) icg^ 
■T«fc5lc, $7LK<0»Bk^^3b^«ftb-r%««tciB 

3 b©«rta%© : &?Lo^:$$©a^:fii^sc'*-rs« 

[0 2 4 6] CO ra^JL^tjS p * ' j Uttlftfc 
t4, 0 5O«fc-5»c, SI SlPIBrffit^ltajLJg^P]^ 
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51 



52 



[0 2 4 7] rg*gjf$wj a, r^?L^s 

[0 2 4 83 mi&j!3j£ft(OVimm(D^&t<DM&) s* 



<t0 1 5%B< Lfd&L^&ftT* 1 0 5 lH]#€^fc^ 

So 

[0 2 4 9] 



d' 


= 5 0 n m 


2 X 1 o 5 m 


d' 


= 3 0 n m 


2 x 1 0 5 IhJ 


d' 


= 1 0 n m 


2 X 1 0 5 (h] 


d* 


= 5 n m 


1 . 5X1 0 5 [eJ 


d' 


= 1 n m 


4 X 1 0 4 (hI 






1 0. 5 IUS^^^S^^C0C/N 


d* 


= 8 0 nm 


4 6d B 


d' 


= 5 0 n m 


4 7 d B 


d' 


= 2 0 n m 


4 9 d B 


d' 


== 1 5 n m 


4 9 d B 


d' 


= 5 n m 


5 0 d B 



[0 2 5 0] 04 (b) CO&olc^ a«^W8Wart»3 
b«nE»l«3 0Bfl!lOffffi*D«abfe»frtt. www 

[0 2 5 1 ] 



[0 2 5 4] 



h' 
h' 
h' 
h' 



= 20 nm 

= 10 nm 

= 5 nm 

— 1 nm 



h= 3 0 nm 
h = 2 0 nm 
h= 1 0 nm 
h= 0 nm 



2X1 0 b [hJ 

i. 5xi o 8 ier 

1 X 1 o 6 i°i 

4x i o 4 m 



2 X 1 0 6 (Hl 
1. 5X1 O 6 ® 
1X1 0*0 

4X1 o'm 



30 



[0 2 5 2] 04 (c) 4><fc-5fc. ttttOfflHl^fi8»3 
[0 2 5 3] 



[0 2 5 5] r^&HEfli i J 
^86lsl»fc, U-1fJttfl>^7-»«WIJ:0 1 5%^< 

[0 2 5 6] 



h' =20 nm 
h' = 1 0 nm 
h ' = 5 nm 
h* = 1 nm 



2X1 0 b [eJ 
1. 5X1 0 B [§J 
1 X 1 0 b [hJ 
4X1 0 4 H 



40 



Stt©«Bj£j«#3 bWB«H3©fffflli:»LT^*^ 



i = 1 2 0 n m 
i = 9 0 n m 
i = 7 0 n m 



8 X 1 0 4 [H] 

1 . 5X1 0 5 {°] 
1 . 8X1 O 5 ® 
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i 
i 
i 

i 
i 
i 
i 
i 
i 
i 



54 



6 0 n m 

4 0 n m 
1 5 n m 

7 0 nm 

4 0 n m 

3 0 nm 

2 0 nm 

1 5 n m 

1 0 n m 

5 n m 



[0 2 5 71 01 (c) l£M&f$.ft3b&m 
[0 2 5 8] 



2 X 1 O 5 © 
2 X 1 0 5 [s] 
2 x 1 0 5 IU 

50 d B 
50 d B 
4 9 d B 
4 6 d B 
4 5 d B 
4 4 d B 
4 0 d B 

[0 2 5 9] ^KO«iMU»#3 rg^g^^ 
wj WSftSt. U-lfJtt/^— 5 1 5%iS 

[0 2 6 0] 



P' 
p' 
P f 
P' 



= 50 nm 
= 60 nm 
= 80 nm 
= 10 0 nm 



1. 5X1 0 fi lEl 
1.5X1 0 6 [hJ 
1X1 0 6 [U 
4X1 0 4 [eJ 



20 



1 0 5 [HJS€fm^B£d^C/N 



w= 5 n m 
w= 1 5 n m 
w= 2 0 n m 
w=35nm 

[0261] mmj*mft<Dm&t<Dm&') tmm3 * 
\cvimir%mMfiLmft3 b(om& (m. P . > ^g** 

[0 2 6 2] 

m. p. =600' C 7X1 0 4 m 

m. p. =7 80* C 1. 5X10 B im 

m. p. =9 3 0* C 2X1 O 6 ® 

CCOmm*.*), *»jjSj«»3bOBWS*4 7 80° CJ^±^ 



5 Od B 
4 9 d B 
4 6 d B 
4 0 d B 

J0&©IBH##3;L< N 9 3 0° CJK±<JD«H#«fc!>#SL 
[0 2 6 3] »M^UK^3 biV«ffflLfc*0«Wt» OB 

[0 2 6 4] 



40 



m. p. <0jg=0° C 
m. p. <9M= 1 5 0° C 
m. p. (Dg= 3 0 0° C 
C<9*glii<fcl?> M&comzi 5 0° Ctt±OBliWS 
L<, 3 0 0' C&±(Dmm&£Q&&l,^C£tfftfr 

[0 2 6 5] oeiuia^ £ ttSfbftois Aftaaos 



7 X 1 0*0 
1 . 5X1 0 5 Ih] 
2 x l 0 5 [s] 

»3 bfc«K{b*ecf«lWSj«»3 a4>tta{k&tt4> 
[0 2 6 6] 
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56 



s= 5' 
s = 1 0* 
s = 3 0* 
s=4 0' 



C 
C 
C 
C 



4X1 0 4 EF 
1X1 0 h M 
1. 5X1 0*® 
2X1 0*l5j 



<. 3 0° CW±OffiH^<J:t)»SLV^C^^^o 
ft. 

[0267] <j£m#fc&mzit%mmj!mftt<DM 



[0 2 6 8] 



c 

c ' 
c ' 

c 5 
c ' 
c* 

c ' 



= 0 n m 

= 1 n m 

= 5 n m 

= 1 n m 

= 5 n m 

= 1 0 n m 

= 2 0 nm 



[0269] &<bm ccommmx^ &mm 2is& 

XftpME 4* Zn S-Si 02te±9JgJSRL-tV£#x 
Z n S-S i 0 2 lcft*T> S i-N^TO, Si-O 
S i O2, S i O, Ti0 2l A l 2 0 3f Y 
2 03, CeO, La203, in 2 03, GeO, Ge 
O2, PbO, SnO, Sn02, B 12O3, Te0 2> 
WO2, WOs, SC2O3, Z r Oz&Zcomitm, Ta 
N, A 1 N, S i 3 N4, A 1 -S i (Mfcfcf 
AIS1N2) iHE<omtV6, Zn S, SbzSa, Cd 
S, I nzS3, Ga2S3, GeS, SnSz, PbS, 
B i 2 S3*2<9B!£{fc«K SnSez, SbzSea, Cd 
Se, ZnSe, In2Se3, Ga2Se3, GeSe, 
GeSe2, SnSe, PbSe, B i 2 S e 3 fc £<£>-tr 
\s^\\M, CeFs, MgF 2t C a F2&£<0#{tffts 
&3l/H*Si, Ge, T1B2, B4 C, B, C, $fc 

[0 2 7 0] *M»4**«Lfc»^fctt. Cltttf 
«3 0%fiTU ffi*A9fctt5dBJtftllfc. 

[0 2 7 1 ] Wll4^®Sf$^l. 7«±, 2. 3J^ 
WiV 3 n m«±. lOOnmW 
*5<fctf 1 8 0 n mfili, 4 0 0 n mWTOffi 

*nfns 0 d B«±©c/N#»6tifco 

[0 2 7 2] cKOHSS0UT*SWJi5Jcffi^cA 1 -T i 
©«*>9^. Au, Ag, Cu, Al, Ni, Fe, C 
o, Cr, Ti, Pd, Pt, W, Ta, Mo, Sb<0 



5 X 1 O 4 © 

1 x 1 0 5 [h] 

2 X 1 O 5 ® 

4 7 d B 
4 7 d B 
4 6 d B 
4 0 d B 

[0 2 7 3] C^SfflMWTWu ftBlCiK& h^y^V 
Jfcffl^T^Sav, ^oftfeOfcx aKy*b7-f>. x<K 

[0 2 7 4] tp[M4. ES*»5:fcJ;tf«»JB2G>— 
^^BSbfc#$C®®«ig, M*ffSfil/aWl2/E 
SSI 3. S«l/f2»*3/*HWB4, Sficl/GfSK 

[0 2 7 5] tt±3S^fc*5lCx C0mffl4>1fNREft 
[0 2 7 6] (ftffiffll2] ISKftll <9 S b-Te-G e 

- c r %oy%mm 5 ic^t. Ge^i n -e^spsss u 

40 fcttOtetBS-TSS b-Te-In-Cr^CnzI 
nss S bi2T e*o N "Tat) "5 (C r 4 T es) 2 (I nsS 

1 fcmiMcLT, itme«swii«HfiFLA. a 

[0 2 7 7] (C rJM^O7aR<0«J«fc©ll«) C 
25 C riot S b3oT eeoC r 1 o*tg£\&1&±T-i&CD%&f£ 

50 ©aftffciSfti:. 8 0° c, ffl»gg9 5%*fc 1 0 0 
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BBWcB$<Dl£ y h - X^-W-h^fbte, 
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* [0 2 7 8] 



Sb3oTe6oCrio 
S b22T esi I nnC no 
S bis T e47 I n25 C r io 
S bioT e35 I n45C no 
S b?T e33 I n5oC no 
S b2T ee I n6oC no 

S b22 T esi I nnC no 
S bis T e47 I n25 C no 
S bioT e35 I n45C no 
S b?T e33 I nsoC no 
S b 2 T e 8 1 n 60 C n o 

[0 2 7 9] CrttM-S^lT, |p]C=£tB0<O 
S besT e25C not I n47T e43C n o£r*g.£li:3§Lb* 



C 
C 
C 
C 
C 

X^- 



1 2 0° C 
1 4 0° 
1 50° 
1 7 0* 

1 8 0° 

2 2 0 4 
If y h • 

2fig 
2« 
2fg 
. 5fg 

fbSg£. 8 0° C, fflfcf«ft9 5%*tC 1 0 0 OV$m 
[0 2 8 0] 



20 





*s 






S b2T e42 1 n46C no 


2 


1 o* 


C 


Sb4Te42ln44Cno 


2 0 0° 


c 


Sb8Te4i I n4i C no 


1 


90° 


c 


S bisTeas i naeC no 


1 


80° 


c 


S b30 T e34 I n26 C n o 


1 


50° 


c 


S b38 T e32 I n2o C r i o 


1 


30° 


c 


S b4i T 632 1 nnC no 


1 


1 0° 


c 




feTy b 


• X^ 


— u- 



S b2 T e42 I n46 C r i o 
S b<T e42 I n44C no 
S bB T e4i I ri4i C r i o 
S b 1 5 T e39 I n36C no 
S b30 T e34 I n26 C r i o 
S b3sT e32 I n2oC no 
S b4i T e32 I ni7C no 

[0 2 8 1 ] In <D^B ptSb <D^M x <Di± ( p * 

try h 



5fi3 

3« 

2« 
1- 5« 
1- 5fg 

US 

Ifg 

*/x) £^{fc2-e3£, 8 0° C. ffl»»S9 5%*fc 
1 0 0 0 ^HSt^cBt^D If y h • X^— U— h GD^ft 

[0 2 8 2] 



(p/x) 


= 0. 


5 


3. 


Ofg 


(p/x) 


= 1 . 


0 


2. 


Ofg 


(p/x) 


= 2. 


0 


2. 


0{g 


(p/x) 


-3. 


0 


2. 


Ofg 


(p/x) 


= 4 . 


0 . 


3. 


Ofg 



(p/x) 



I n^iptSb^ttix^t 
1. 0^ (p/x) ^3. o(owimr*$> 



50 



tifcf. 
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[0 2 8 3] Cr^C u lCft*.7cfe<D. t*t)"5In- 
S b-T e-Cu%K^Xs mfflz. I n<9^ffgp£ 
SbOdWHxOJt (p/x) **fbS*fc»frfe, IWJ 

[0 2 8 4] mmtoSftvfovm) 

I n3 S b T e2^— SP^rG e2 S b2 T es, GeSb4T 
e7, GeSb2Te4, I n35 S b32 T e 33 , I n3i S 
b2eT eA*<Oo%<D'p1&< kt»— OT*B*gl*.Tfcx I 
nO-»*G ek:«*«itTfe, ifi^«e*A»&nS. 
[0 2 8 5] GMk^#©flto0© iB«jSt«»T«* 
C r4T estD- as^rL a T ea, LaTe2, L a 2 T 
e3, La3Te4, LaTe, La2Tes, LaSb, 
La4Te7, La3Te, L a2 S b, L a3 S b2, La 
S be, La3Ge, LasGe3, La4Ge3, LasG 
e4, LaGe, L a3G es, Ag2Te, CrsTes, 
Cr2Te3, C r S b, Cr3Ge, CrsGe3, Cr 
ti G e 8 , CrGe, CruGeia, PtTe2, Pt4 
Tes, PtsTe4, Pt4Sb, PtsSb2, PtS 
b, PtaGe, Pt2Ge, PtaGe2, PtGe, P 
t2Ge3, PtGe3, NiTe, NiTeo.es, Ni 
Sb, NiaGe, Ni5Ge2, NisGe3, NiG 
e. CoTe2, C o S b2, CoSb3, Co5Ge2, 
CosGea, CoGe, CosGe7, CoGe2, S 12 
T ea, SiSb, SiGe, CeTe, Ce3Te4, 
Ce2Te3, Ce4Te7, CeTe2, C e T e3, Ce 
2Sb, CesSb3, Ce4Sbs, CeSb, CeS 
b2, Ce3Ge, CesGe3, Ce4Ge3, CesG 
e 4 , CeGe, C e 3 G e 5 , C e 5 S i 3 , C e3 S 
i2, CesS 14, CeSi, CeaS is, CeSi2, 
Cr3Si, Cr5Si3, CrS i, Cr S i3, CrS 
i 2, C 03 S i, CoS i, CoSi2, N i S i 2, N 
i S i , N isS i2, N12S i, N isS 12, N i 3 S 
i, PtsSi2, P t2S i, PtSi, LaS i2, A 
g3 I n, Ag2ln, Bi2Ce, B iCe, Bi3Ce 
4, B i3C es, B i C e2, Cdii C e, C d 6 C e , 
Cd5sCei3, Cd3Ce, Cd2Ce, CdCe, Ce 
3 I n, C e2 I n, C ei + x I n , C e3 I ns, Cel 
112, Celn3, Ce2Pb, CePb, CePb3, C 
e3Sn, CesSn3, CesSn4, CeuSmo, C 
esSns, C e3 S n7, Ce2S ns, CeSn3, Ce 
Z n , C e Z n 2 , C e Z n 3 , CeaZnn, C e 1 3 Z 
nss, Ce Zns, Ce3Zn22, Ce2Zni7, CeZ 
mi, C d2i C 05, CoGa, CoGa3, Co S n, 
Cr3Ga, CrGa, CrsGae, CrGa4, Cu9 
Ga4, Cu3Sn, Cu3Zn, B i2La, BiLa, 
B i 3 L a4, B i 3 L as, BiLa2, Cdn La, C 
dn L a2, Cd9La2, Cd2La, Cd La, G a6 
La, G a 2 L a , GaLa, G a 3 L a 5 , G a La3, 
1 n 3 L a , I n 2 L a , I n 5 L a 3 , I n x L a , In 
La, I n La2, I n La3, L a 5 P b3 , La4P 
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b3, LauPbio, La3Pb4, L asPb4, LaP 
b2, LaPb3, LaZn, LaZn2, LaZn4, L 
aZns, L a3 Z 1122, La2Zni7, LaZnu, L 
aZnu, NiBi, Ga3N 12, GaNi, G a2 N 
i3, G a3N is, GaN i3, N 13S n, N13S 
n2, Ni3Sn4, NiZn, NisZrm, PtBi, 
PtBi2, PtBi3, PtCd2, Pt2Cd9, G a? 
Pt3, Ga2Pt, Ga3Pt2, GaPt, Ga3P 
ts, GaPt2, GaPt3, In?Pt3, I m P t , 
10 In3Pt2, InPt, InsPte, In2Pt3, In 
Pt2, InPta, PtsPb, PtPb, Pt2P 
bs, Pt3Sn, PtSn, Pt2Sn3, P t S n2, 
PtSn4, PtsZn, PtZn2, A1S, Al 
2S3, BaS, BaC2, CdS, C04S3, Co 
9 Sb, CoS, C o O, C02O4, C02O3, Cr 
2O3, C r304, C r O, CrS, C r N, Cr2N, 

Cr23C63, CT7C3, CT3C2, Cu2S, Cu 

9 Ss, C u O, Cu20, I n4 S5, I n3S4, La2S 
3, La203, Mo2C, MoC, Mn23C6, Mn4C, 

20 Mn?C3, N i O, S i S2, S i O2, S13N4, Cu 
2Te,CuTe, CusSb, Mn2Sb, MnTe, M 
nT e2, MnsG e3, Mn3.2sGe, MnsG e2, M 
n3Ge2, Ge3W, Te2W, A 1 Sb, AhTea, 
Fe2Ge, F e G e2, F e S b2, M03S b7, M03 
Te4, MoTe2,PbTe, GePd2, Ge2Pds, 
GegPd25, GePds,Pd3Sb, PdsSb3, Pd 
S b, SnTe, TisGe3, Ge3iVi7, Ge 
sVn, GesVs, G e V3, VsTe4, V3T e4, Zn 
Te, Ag2Se, Cu2S e, A I2S e3, I nAs, 

30 CoSe, Mnaln, Nialn, Niln, N i 2 I 
n 3 , Nisln?, PbSe, ±ffiW»£/a#0«jaS 

[0 2 8 6] cn^9-5^> LaSb, La2Tes, 
LaaTe4, CrSb, CoSb, Cr3Te4, C r2 
T ea, Cr3Te4, CoTe, Co3Te4, CU2T 
e, CuTe, Cu3Sb, MnTe, MnTe2, Mn 
40 2 Sb, C r4 T es(D?-l5CD'P%i< fe— P^Wrfc** 

[0 2 8 7i c<D$mm\c*5^Tt>, mitivz>mAM& 
[0288] (w w»<oa) 1 1 m 
aft*. «ft»o*#Htt, niM^4oif%* 

50 iRja«T*oM*/h*<T**^ofcD, mmttRftwc 
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C0 2 8 9] ussea 

[0 2 9 0] ^SMBIl <0S b-Te-Ge 

- C r 3R©C«W 5 icte^T* |fl|E— ttsKTB SfcliX 
T**nS7C*i:brs CrlcftitCofeitfSi* 
^Cy S bieT e39 G eis C 022 S i8*9*~ftt>*£ (Co3$ 

i) 27 (GezSbzTes) 2skl J: t)E»«5*JgJ«b 

fcjfluxwii, traiwcLT, mmmmmm* jo 

[0 2 9 1 ] C©*«WT«±. KHbSUA^aC 03 s 
K a*fb*»ttG e2S b2Te5t^$o 
[0 2 9 2] SbttTeJtGe^flx, y, pOJt 
^rx : y : p = 2 : 5 : 2lc«oTC 03 S i <D#WS 
a (*««10alC««) ^ffc^tt^^, 

[0 2 9 3] C«g{bS#<Dfi&<DffiD «Kfl3*#T** 
G e2 S b 2 T es©— S5Sfcti^ffl5*G eSbJ e?. 
GeSb2Te4, 1 n3SbTe2, InasSbazT 
e33, I n3i S b2eT e430^^^^*< fcfc— OTI 
tMtt, G e C-»Sfttt4«S I n ti«H«.T 

[0 2 9 4] G««W^»^fBoffiD *1W0*»T*« 
C 03 S i gP^rcti^glJ^rC es S i 3, C e3 S 
i2, C esS i<, C e S i, Ce3S is, CeSi2, 
CrsSis, CrSi, CrSis, CrSi2, Cra 30 
Si, CoSi, C o S i 2 , NiSi2, NiS i, N 
i 3 S i 2, N i2 S i , N i 5 S i 2, N 13S i, P ts 
Si2, Pt2Si, PtSi, LaS iz, BizCe, 
BiCe, Bi3Ce4, BisCes, BiCez, Cd 
iiCe, Cd6Ce, C dsa C e»3, Cd3Ce, Cd2 
Ce, CdCe, Ce2Pb, CePb, CePb3, C 
e3Sn, C es S n3, C esS n4, CenSnio, C 
e3Sns, C e3 S m, Ce2Sn5, C e S n3, Ce 
Zn, CeZn2, CeZn3, CesZnii, C euZ 
nss, CeZns, Ce3Zn22, Ce2Zni7, CeZ 40 
nn, Cd2iCo5, CoGa, CoG as, CoSn, 
C r3G a, CrGa, C r 5 G a 6, C r G a<, Cug. 
Ga4, C u3Sn, Cu3Zn, B i2La, B i La, 
Bi3La4, B i3L as, B i La2, Cdu La, C 
dn L a2, C d9 L a2, Cd2 L a, CdLa, G ae 
La, G a 2 L a , Ga La, G a 3 L a 5, G a L a 3 , 
LasPbs, La4Pb3, LauPbio, La3Pb4, 
La5Pb4, L a P b2, L a Pb3, La Zn, LaZ 
n2, LaZn4, L a Z ns, La3Zn22, La2Zn 
17, LaZnn, L a Zni3, N i B i , G a3N 12, 50 
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GaNi, Ga2N 13, Ga3Nis, GaNi3, N13 
Sn, Ni3Sn2, N 13S n4, N i Zn, NisZn 
zi, PtBi, PtBi2, PtBi3, PtCd2, P 
t2Cd9, Ga7Pt3, Ga2Pt, Ga3Pt2, Ga 
Pt, Ga3Pt5, GaPt2, GaPt3, Pt3P 
b, PtPb, Pt2Pbs, PtsSn, PtSn, P 
t2Sn3, PtSn2, PtSn4, Pt3Zn, PtZ 
n2 

4<^-ot«tmt^ ra*ft«s*3V»&ns. 
[0295] ccr*^r^^mwco^rit. 

[0 2 9 6] CUffiffiM) 

cam • mm) n 3 a, c <o&m<Dm 1 mnmvmmz 

[0 2 9 7] fig 13cm, SSI. 2 mmT'S 

[0 2 9 8] 7^hoy • X^?yv^8Blcj; 
0s Sfil ±fc*-T (Zn S) 8 0% • (S i O2) 2 
0%, Tftto* (Zn4oS 4 oS i 7 Oi 3 ) m&V&ZU 

mm2ttmm#) \ 3 0nmtftsj;3kuB«bft o «^ 

SWT) **ttfc¥i9aiJ»3nrn*TJB«Lfc». 
±*CC r9G e? S b27T es?. -fft^b^ ( (G e S b4 
Te 7 ) s (C r4Tes) 2) OigfiKOiaSK 3 «Kff» 
2 2nm^T«Uco C<£>(8L Cr4Te5^7h 
i:GeSb4T e 7 £-Yy h t \C& m$7>/*y 

[0 2 9 9] C r4Te5M«*&"rbt»Jg«"r*^B«a 

i\ l*u *©^Ea«8faft^*ficiD*-r<ft 

So Cr«Te S i*ML4l^ IB»«3 *k:«fa 

#£ft£o 

[0 3 0 0] #lC s E»H3±^ % (Z n S) so (S i 
O2) t)ftS*fflJi4«rtt4 0 nm<DRJP$Tig 

T i3M£t)ft3S&f/i5£:flg/P2 0 0 nm$«L 

[0 30 1] flS^F. Sofc<H«<0;fri5fcfc<J;D, flSKO 
x * X * WW El 2 -f X * flW£fl 

fco *2*>x*X*«W*tiU igl 3cm, I? 1 . 2 
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mm^ig 1 ' J:tCMIlcSJ15 nfc. m&#)l 3 0 n m 
(O (Zn S) so (S i O2) 2oK<t»3%S«@Jl2' % 
TW3nm©C r 4 T esK (HaH^T) . MJM&2 
2 nmOC r 9 G e 7 S bz? T e 57s iT^.t>% ( (G e S 
b4Te?) a (C r 4 T e 5) 2) ©E8.l!£3' v EJP**)4 
0 nm<0 (Z n S) so (S i O2) 2oK<k t> &5*fS/i 
4 ' , fc<fcl>*^l2 OOnmOAU;Ti 3K<fct>&3 

[0 3 0 2] *-<D&s g39SiJ®6^bT, fflE&l « 

cfcT>*M2 0x^x^m*^s*f«5, 5' ra±«as»)* 

[0 3 0 3] COlftt-a, S&/15, 5' O-gffi&m 

«R*fc»i&r«iB»fk:»»ffj*(*»*«r'>»fr, ^©6S 

[0304] (OTffift) ME© J: *> \c LTSf^bfc«f* 
©E8.§?3s 3' ^^^^UTW^ft^tT^o 

J£rF©8WiT*ttE»l« 3 tcoi^T©*^^ C £ i: 

[0 3 0 5] jgfl^l 800 r pmT'll6?^ 
U— *f (ifcS8 3 0 nm) © U-lfJk'W-fcEStffT 
ft'fon&l^WA' ($5lmW) »ci£^ fOU- 9%$: 
ES'vy K4»©BSP& (NA) tfO. 5 5©lxvXT*jfc 

ftu a«i*auTi3««3tei!ai#ufc. esM3^ 

£fcl±»fcP©*|tafc:U-1f7\=XsKv hcT)cfj^Wc- 

[0306] wjwftofcift, esn5<Dro-G8 

h7'^±lc, 5mWfl)I^ (DC) U— IfJt 

*2 0 0SB8«Lfc. #IS(0RMt^rM (JlWfyHI 

[0 3 0 7] M^T. /W-7mW©3Sig£l-'-if7t*5 

U\ g)0. 1 /x s e cT*;fc£. C©B$©U— 9%^"7— 
« 5 ~ 9 m Wcr)ffiBT*&ntf £ V> D 

[0308] ttna 2 as© u— ^fjtsas*© 

©{g<^73 (7mW) ©Ml^i^fflSLTfecfcl/^s fflMl, 
[0 3 0 9] C©«fc?£s IfTt^Sg 

[o3io] cne.<ou-if7tB8*f«s jmsasu— *f • 

S&fctfgiJLfct©, &5lWijSsm;7i:tfXU-1f->*>¥3? 
{*U-+f7>e>©7tkr-A©X#-y Hg#£$gte©¥g73 
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64 

[031 l ] m®L<Di'-ifyt*x-y b*m^zw&. * 

n^U-lfftXtf-y h£H-©E8^7-y*±k:fES-tt- 

[0 3 1 2] ^»C S RJgX^-y h©l 2mW©g!^U'- 
70 RS:#]0. l/isec)St, /^7-] 5mW©;WX 

[0 3 1 3] **S80IJO-r-fX^1?tt, 1 2mWOl^ 

i^-VtoomatmMtH oo[aj*T-a, Hgstni&tfiiin 
■rstaifs ^s{tfcs-r5Mt27mw©a^^— vmi 

20 ^^{tb-^-r^C^^jb^fco Ctl^ 1 2mW« 

offl«{fr«-aas#) ^tiAtficaaaAfbpr^G esb 

4T e7©ffi/£»C&^fc;fc&fct£S£2n3,, 
[0 3 14] -73s T-^X-yS/*f2SS73^cO{1^2g^ 
LT, 16T ClTli45ns) OfEHT'fBS- h 7 -y 5 
±O^S#te46ficB*7>^Afc-rc,L**^2TO 

At, 8T©f2@v-^i:2TcC»X^-X^t)jILlc 

«^.%ic7<€<^k-r-5coT% E^^asas-rsk, as 

6©J!^*LteEflU»»SWilttBLT8WII««W< *ofc 

U-*&frfrZ> 0 lot, x*X*©«fl!Mte:Ea«i* 
40 ^O^bjfiiitcBlvW- (1 5mW) a^Jt«riat)jg 

Ts ±E©aR3tt©»OiBbJ!a«i8ffl!ig»***ft. ± 
E©<fc^»Cs *aSfbji*A^+»7C*<*57£i6©Bg«© 

*WHlOf-{ Xi7T*««Sffcafi^+»7c€ < *5fc 
«6©»8«0ftO**«** < s 10 0 Btf^ff «WHUHH 
50 ESrr'&^TCo 
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65 



66 



[0 3 15]fc*5. Cr4Te5©U^il 2 5 2° CT' 
$•9, GeSb4Te7 £>H«£ti 6 0 5° CT^§o 

[0 3 16] (G e-g^Sa £<0BH&1 :-GeSb< 
T eTfvfifi) 01 0<O=ft1$m<VG eesT ezsC not [0317] 
S bsoT eeoC noS:j|£.£C r^S*— St LfcfilB * 

Sb3oTe6oCrio 120* 

G e2 S b29T ess C no 13 0° 

G e 4 S b2B T e 58 C r i o 150* 

G e i o S b25 T e 55 C r i o 160° 

G e 1 5 S b23 T e 52 C n o 17 0° 

G e 1 7 S b22 T e si C r i o 17 0° 

G e25 S bie T e47 C r io 18 0° 
<l<D*§S<fctK 0. 02^a^0. 1 9<Dffim\C*$^ 

«a»iiia*(a«-r scorns. 

[0 3 18] (S b^Sb tOBi^l :-GeSb* 
T e?ffi) 01 OCOH^1f0OS b4 5 T e45C not * 



C 2OO0WT 

C 2 0 0 0«T 

C 2 0 0 EIJfitT 

C 2 0 0 SWT 

C 5 0 00 

C 2 0 0 00 

C 5 0 0 00 



^G eisT e7 2 C no^C r $<fS*— ffi t UfcftlS 
[0 3 19] 



G en S b2T e7i C no 
G en S b4T e69C no 
G ei4 S bioT e66C no 
G eioS b2o T e6oC no 
G e 7 S b26 T e 57 C r i o 
G e 5 S b33T e52 C rio 
G e3 S b3eT e5i C no 
G e2 S b4o T e 48 C rio 
CCDtSM&Z*. 0. 04^b^0. 4 OKHtCft^T, 

[0 3 2 0] (TetWic^cOiSl : -G e S b< 
T e7fififi) 01 O<9H£iffi0<7)S bisT e?5C not 
G e3oS beoC no*K«C r ^Wfl:*— StLfcfi»* 



2 1 0° C 
2 0 0* 
1 8 0* 
1 7 0* 
1 6 0° 
1 5 0* 
1 4 0* 
1 2 0' 



C 
C 
C 
C 
C 
C 
C 



mat 

G e 1 4 S b3eT e4oC no 
G e 1 2 S b33 T e 45 C no 
GenSb3iTe48Cno 
G e8 S b27T essC no 
G e 5 S b22 T e 63 C rio 
G e3 S b19.5Te67.5C rio 
SbisTe75Crio 
C<Dt£m&*). 0. 5^c^0. 7 SOKHfc^T, 

Jfc/<7-*«SM«<fcD 1 5%»<tftKU^ftTl 0 
5 S»*»Afe«<0il4«9Olll^JS«MISJt (C/ 
N) «:fi<T*«o 

[0 3 2 2] (C r^Sd t^)Bi« 1 :-GeSb4 
Te 7 f® Cr4Tes(7)MT'$»5Ge»SbWTe 



50000 
1 0 0 00 
5 0 00 
2 0 0 0£TF 
2 0 0 0J^T 
2 0 0 HWT 
2 0 0 0WT 
2 0 0 0JWT 

[0 3 2 1] 

1 O 5 0»^^^7cm 

4 4 d B 

4 8 d B 

5 0 d B 
5 0 d B 
5 0 d B 
5 Od B 
5 0 d B 

b , c <DJt£\ a:b:c = i:4:7Jc 
«oTC r4Te6©«£«fl:«*ftil U— IfJtt 
W7—*K&mjL*) 1 5%iS< Ufc*Ll>*fr?l 0 

[0 3 2 3] 



0 . 5 /i s e c 

0 . 2 \i s e c 

0 . 1 /x s e c 

0. 1 s e c 

0 . 5 ft s e c 

1 . 0 fi s e c 

3 . 0 fi s e c 



1 0*l§l«ft«*>S£ffl^C/N 
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67 68 

d = 0 4 2 d B 

d = 3 4 8d B 

d = 1 0 50 d B 

d = 2 0 50 d B 

d = 3 4 48dB 

2Sfif<fc?) 1 5%]g< LftKL^*ftT»)BftB»*2 0 Wa»*«»»0«9©Jt«d BT*bfttOT* 

ft«oS£i§o rjH*jtj ti. 3fc<D*5fcSEftLfco [0 3 2 5] 

[0324] rmzitj tit. ?vicmm-ztitc*io 

d = l 0 2 8dB 

d=20 25dB 

d = 3 0 25dB 

d=40 2 0 d B 

[0 3 2 6] C<DtS*<fc5 N 0. 0 3^d^0. 3<DSS Lj Hk 

SJt (C/N) *A<T** 0 ffcbfco 
[0 3 2 7] E«fflWHO¥i«B*fc. 7C*»ft*fc«5K [0 3 2 8] 

1 0 5 [s]§^*7c^<D 

(GeSb4Te7) 9 5(Cr4Te5)5 4 5 dB 1 70°C 

(GeSb4Te7) 9 o(Cr4Te 5 )io 4 8dB 170t 

(GeSb4Te7)8o(Cr4Tes)2o 50dB 1 6 0 °C 

(GeSb4Te7)65(Cr4Tes)35 5 0 dB 1 5 0 °C 

(GeSb4Te7)5o(Cr4Te 5 )50 5 0 dB 1 3 0 "C 

(GeSb4Te 7 )40 (CnTesJeo 4 9 d B 120t 
C<0»**?>. 20^k/ (j+k) £4Q<DWm&K »*»*-nT*g|Hj«^ U-lfJtO/^-fcMg 

[0 3 2 9] («mic4ms«£nnUUtd2:OH *oilftfli«©C/N«, 3fc©i *£Kff:lfc. c^c 

tOillW«»C r4Te50¥S«fz**OJ;5li:«* [0 3 3 0] 

z = 0 nm 5X1 0 4 [hJ 

z = 1 n m 1X1 0 5 [eJ 

z = 5 n m 2X1 0 5 [H 

1 0 5 @»£&*&<9S£{I^C/N 

z=lnm 47dB 

z=5nm 47dB 

z=10nm 46dB 

z=20nm 40dB 
C(Dt&%k£*)s 1 nm^z^l 0 nm<D«5Btf#$Ll> JltJH) C ^USS^JT'ti. SIl2^yTOi4^Z 

C ttfftfr-DtCo nS-S i 02\C£*)&!Jl\^T^&t>\ Z n S - S i O2 

[0 33 1 ] &aJI«£tf4>IIM*5J:tfK» 50 lctt*Ts Si-N»tt8, Si-O-NStfS, Si 
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69 

0 2 , S iO, T i Oz, TaaOs, AI2O3, Y2O3, 
CeO, La203, I n203, GeO, Ge02, Pb 
O, SnO, Sn0 2 , BizOa, Te02, WO2, W 

03, SC2O3, Zr02ftH^Sftft, TaN, Al 
N, Si3N4, A 1 -S i-N5R«8 (ffil^tf A 1 S i 
N2) ftZcD^itW). ZnS. Sb 2 S3 f CdS, I n 2 
S3, Ga2S3, GeS, S n S2, PbS, Bi2S3, 
ftZOtflHk^ SnSe2, Sb2Se3, CdSe, Z 
nSe, In2Se3, Ga2Se3, GeSe, GeSe 

2, SnSe, PbSe, B i 2 S e 3 & £ <D-tr l^ffc 70 
«k CeFs, Mg F2, CaF24H©*ffc^ 
«Si, Ge, T i B2, B4 C, B, C, Sfcfck. ±E 

[0 3 3 2] £BJR4)&fr % ZnS470 *))/% curs- 
tr#fl,.«Atf (Z n S) bo (S i O2) 2o£, S i , 
Ge<05W4< 7 OIR?%fiUrStrt* 

it(ozmwmf*i,ii\ z corns , E»««ffiT*i» 

<*fctf>, Z n S - S i 02AO^T«e*lt«k:R^ * 20 
^^3nm^i^n e SiO 2 &H<0/i<D 

fcfcx fSl 0nmKT#»*ll\ C©2JB«ttfiM 
Jl2 0ftfe9lcRt*S£tf£Lt^ Wll4^t>t) 
WTtcfc^o «H»2CD«*>t)i:LTttS i0 2 4 
Z(Dm<DB*ifi 5 0 n m«± 2 5 0 n mfitT^WS b 
</\ *B»©f«t>9te2Jli»»»*»&l4^ S i0 2 
m<Dfmi* 1 0 nmt(i8 0 nmttTtf»*Llf\ <Hl 

[0 3 3 3] ZnS-S i O2 £ SStfRlfc Auf 

2 mmic? s t em rasa e asKwrfc 

#£Ll/\, £<D£Z<DA u!§CDmZte3 0 nmKT 
iWfSHf\ Au^ftt)t)^ci:^fAu-Co, Au 
-Cr, Au-Ti, Au-Ni, Au-Ag4HAu 

[0 3 3 4] +HJB4**»L/fe»&U:«:. Gflififttf 
»3 0%«TU flS*90fctt5dB*iDLfc. WZWl 

^.piflBiHiafcw^bfeo ^0 

[0 3 3 5] *M4 0JB0r**M . 7«±> 2. 3« 
T©«Hfc**»** HUP# 3 n mttJL lOOnmtt 
T<0^H, *5<fctf 1 8 0 n mttl, 4 0 0 n mJ£tT<0>B 
HT% fnftl5 0 d BJ^±C0C/N^#t,nfc o 

[0 3 3 6] C^^jTKW/f 5lCffl(/^A 1 -T i 
^«^t?tc. EMJBO*ffi£LTW\ S i-GeI§S 

G eO-aWSW: 1 0fif%«±8 0Sf%ttTtf 50 
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70 

[0 3 3 7]^T\ S i -S n£fcteS i - I nS^ 

[0 3 3 8] SSIC* Si, Ge, C, Au, Ag, C 
u, Al, Ni, Fe, Co, Cr, T i, Pd, P 
t, W, Ta, Mo, S b <D7oH#ffc. £fc&cne>£ 

[0 3 3 9] co!Kfi0m±. SffilciBSx h^y^v 

K*2f©isao*jgj*bfc#y hats i 

«rJB<^T^£*>^ fOft^D^ #y*l^:7-f V* x# 
[0 3 4 0] *HJ14, EftfJl5 43«fctfff«Jf 2<D— 6P 

^mLTcmmmmmm. &mm& i /mm 2 /e 

H*JK3. S4El/eMt3/(t>IM4. Sttl /GME 

[0 3 4 1 ] a±»*<fc*$fc:. ^co^sa^Jcolf^ES 
RWWi, IBS • B£ • jH*Wtt*A»fc«*aW6, 

[0 3 4 2] CCCSE^T^ftl^Stt. 

1 fcnfrt*S«. 

[0 3 4 3] [*9S#J5] HSfitRIl OG e-S b-T e 
-C r?R^fSgR5JCfe^TG esoT'e5offljSlcf\faoa 
fiKG e 4 oS bioTe 4 oC r 1 o \C £ t)fE«» 5 ^rJg^L 
fc 0 ^ti^ SM©TIC4II*1 5nm, «»S^ 

2 0 n nru fHSK^r 2 0 n m, 4 0 n m, RSt 
■*7 0nm**U. WHtt. ^HJI2:SttJllCA u 

EfMBMt*flFHlfc. Sfc, SKWK^Wftfc. * 

[0 3 4 4] (S b^abfceDliflR-2 :GeTeffl 
Af^Sfi) 01 1 (D^ft)$m<DG e45Te4 5 Cno^Sb 

[0 3 4 5] 
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Ge 46 Te 4 BCr 1D 50% 

Ge 4S Sb 4 Te 4 iCr, 0 5 1% 

Ge 4 oSbioTe 4 oCrio 5 1% 

Ge a7 S b 1B Te aT C r l0 44% 

Ge 3 5 S bio Teas C ii 0 3 0% 



*o. oi^b<o. zommvmat^t, 6omn 

[0 3 4 6] (Ge, TeMIa, 
GeTefflM) 01 1 OHft S bioT esoC 

rio^GeeoSbioC rio^C r-&WS*— ^fcb 

ftr->fl»6hft. 
[0 3 4 7] 
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72 

* fl file AtMl 

Gds S bi o T e a 6 C rio 35% 

GeioSbioTe e pCr IO 45% 

GeuSbioTesiCrio 50% 

Ge 4 ()SbioTe«o Crio 5 1% 

Gess S bio Ten C r 10 4 6% 

G €eo S bi p T e t o C r i e 3 6% 

cnj:tK GeTeM^C^Ttt 0. 2 5^ a 
SO. 6 5, 0. 3 5gc^0. 7 5 0WITHRW* 

[0 3 4 8] (C.rMidtOlW-2:GeTe8 
«Wi© Cr4Te 6 ca»"e*«Ge»Sb»Te^ 
Wia, b, cCDJ££\ a : b : c = 4 : 1 : 4lcUr> 
TC r4T es tf ft 

1 5%W<bfcJKL^*ft1*l O 5 © 

[0 3 4 9] 



1 O 5 0tMC>SSfi§C/N 
d =0 4 2 d B 

d = 3 4 8 d B 

d - 1 0 5 0 d B 

d = 2 0 5 0 d B 

d = 3 4 48dB 

mm&Z) 1 5%^< Lfc*L^^TtnJHftEI»*2 0 <D, Bta««mtt0E>A9Ott&d BWLfttOW 

ft»O»Sflf<0 r^Jtj *OJ;5«ftU. 30 [0 3 5 1 ] 
[0 3 5 0] CCT* m^itj fctt^TfcffiftStlJHI* 

1 0l2a». l <9>f h 

d = 1 0 2 8 d B 

d = 2 0 2 5d B 

d = 30 2 5dB 

d = 4 0 2 0 d.B 

[0 3 5 2] COt»iD, 0. 03SdS0. 3©$6 40 • SfeWfet»«»« 1 kBWIfcUfc. 

[0 3 5 5] («M • 8S*£) WE«BWS«»^*Wfl* 

^'^'jy^WciS, C r 4 T es^-y^y h£G 
e S b4Te7?-^7 h £©EBER|ll**/^y 
/Co »WLCnTe5RS:3nmIgfilcLTfe 

*©&#te;jVrJ:«5lCG e S b4 T eiZ-Yy Mc 
BttD-TSWE*— *fcU C F4T es^-y^y hJcRlin 

[0 3 5 6] 



^S®fliJ:t) 1 5%W<bfcj«cLt^*ftTl 0 5 [hJ§^ 

mtt&con&m^ommmtM^it cc/n) 

1 k|B3«T*feSo 

[0354] Bom 6 ] jotey i <Dtmm 5 fc*HO 

X/**#B*H x/*-y*/<"7- (W) 
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a 

(#) GeSb4Te7*-V'7l- 

) 0—9 4 9 

1 0 — 2 0 4 9 1 

2 1-33 49 

3 4—4 7 4 9 

4 8 — 6 3 4 9 

cKDfl&cfc. c r4T es^-y-y ncsita-rsmff^- 

SICU G e S b4T ei*-?? hlCffla?Z>mK%:& 

*geK*5l^T, C r4T esli§fiE<E>ffi«i:G e S 
T eiWjR'DmmZ'&ZfcmtZltTcj'-rv h*tt«S 

Lfco 

[0 3 5 7] c^-r-rX^ti, gfflffll 1 ©«fc-5 tcffilbS 

[0 3 5 8] CCT^TV&V^SPBfcO^TH:, USS 
[0 3 5 9] CHK50IJ7] H12I4, *$SW!fc:«fcSiH*i 

[0 3.60] 01 2O-r-YX^t0Sjifca&fc^Tti, * 
•f. 111 3cm, 2mmO, HGT-ltSStflS 

UV^BrtteBliW. C©*ffi-tlc/P£ 1 2 
5 nm<9 (Z n S) bo (S i O2 ) 2oJl 1 2^rJ^fiEL 
fz„ S^Ts C r<T es^-y-y h*W««WBT*, G 
e S b 2 T e4 Y-y h^itiffimillT'lsMX/V;/ £ L 
T> jTOfi<'tl*tBLfit'Z*i&£ (C r.Tes ) 20 (G e 
S bzTe* ) soBIl 3*3 0 nmJgjSLfc,, (Z 
n S) so (S i O2 ) 20/II 4*20nm, A h?T i 
3 ill 5*1 0 0 nm(DmmcM$lWBLrc a 

c(D±ic&mmi 6 *^utjj?'j bs«i 
[0361] -»»c, j»«.ii:jfc*jB*M-*fc, mmcom. 

iRJii:LTfc<fct,\ > 01«Ah7Ti3 /Si 5«\ CO 
[0 3 6 2] =F&<D$h&%£*)Jz2<?Z*itt>icli, m 



(38) W7-2 2 33 7 2 

74 

.Tes»-*'*1 §d®msm (nm) 

1 5 0 0 — 6 5 0 
0 0 6—12 4 0 

6 5 13—18 3 0 

40 19—24 20 

2 0 2 4—3 0 10 

vmmmtKMm t ©mrc?«Etttfcwec so*w 

•£S«*#a5S. 01 2© (Z n S) so (S i O2 ) 20 

Si 4iic©(ffigji©fFJ§ ; &'f So 
[0363] msmmmm^inhmmmi 3<o'>&< t 

s l < , ««snrt-*uf s & 

20 H-r^y-YXtiiD^tei-rsc^^T'^So Ei 2© 
cz n s) so cs i 02) 2 oji 1 2i±c<Dumm<oYpm 

[0 3 6 4] iffl«?«Bl#tHb«l 3<0J»S« % 01 3»C 

r 4 T e 5 ) 20 (G e S b 2 T e4 ) soJKl 3©MJP«3 
0 nmlci&^LfCo 
30 [0 3 6 5] ±fB©«fc 5 fcfl^LfcxW # 

iB^{t*ff*ofc$.t^X^* 1 8 00 r pmT'lslg 

tlfc^l""^!/ C#)l mW) SS'Ny K^uy 

XT«JttbTS«l 1 ^ilLTH^fcHLI^l 3fcfiBtt 

tC/^y— 1 1 mW©I^l/- tfft* 5ll]HgtJLfCc CCD 
Sg$#/V7— «9— 1 8mW<DS5HT*<fcl,\ I^T6mW 
©attU-"9%*3HSa»U&. C©.^/^'7-«4~ 
9mW©®5HT*<J;l/\ ±f2 2il^0DBg*tli 1 IsliLLT'S 
ntf <fct/^*^ /^"7-©SS«/^$^©^«2(HlJW±^<J; I? 

[0 3 6 6] Alk^#«dtri8JKftK&ULK-?U. 
50 S**aSW»c?rt\ (HI— h77 ^±lc^"7— 6 mW<D3S 
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7-223372 



75 



76 



10 



5 0 0 HffflfcU ttl^T 1 1 mW^i^U 
-«f)fc* 3 0. 6 mW^5i«U-1f3t* 1 OEIJHWb 
fc 0 B#d9tffrfr&7bV 6mW5 0 0gk 1 lmW3lH]cr) 

Mfr m L W*Bls»#»im b /to 
[0 3 6 7] CtlSCBWa:. ¥8ftU-f7WT'fT 

TIt^v ?VX*©1 HlET£TOh^y*lc*tbT 
|p|^U:fi«5Ci:t>pr&gT*So aaojttXsRy h«rW— 

[0 36 8] awBftoaftfcx wimich9y*v 
[0 3 6 9] mmmMic*&mmw^mi*vwm 

*Oil0T** o ^8tc£>l^T, 3 lttU— ifjta 
HOJttX#y K 3 2a, 32b fcfcgffi 1 <DSSfc«« 
SftfclE«v-*TS*o JttX#yhfttt. 

itS£bT5£S£ft£o ea^-*©«'htf ?t 
X#y b 3 1 OX#y hgy:D t'JvS<Rffi*ft-tV 

[0 3 7 0] JfcXtfy hrtOXiMMTU:. iSPISsgl* 
ffibffii* t tffl«ft«»G e S b2T e4tf»» 

Its a*JB#T*^*»an*^ttd»fflk 

T% JtX#*y h3 1 rtJC^2OC0fHS^— ^3 2 a, 3* 

>0 (dB) 



50 



oTB5S«g«3 5rt»c**iai^-*3 2 b««B«ns 

fc*. *»fc«iaav-* 3 2aow«a?nSo & 
3. -rafc-6)ttx*y h 3 i ^iSstM«3 5^a«®m 

[0 3 7 1 ] H»«tt#aL*fi5ffl#W4* U-1f^ 
[0 3 7 2] P r/P t ^2 

[0 3 7 3] *»(7)S»M^aiLI^ffl^ycf^ 

^x^-^*j^«R*ab^:ia<Dc/N3&j±«b 

fc£C3, *0±5te*^WOjH»«SI»abil«ffl 
^cr^X^ lc:fc^T?S/hv-- * OS»««lS^ 6 ft 

[0 3 7 4] 

ss«ia#mb 

b (d B) 



0. 
0. 
0. 
0. 
0. 
0. 



3 0 

4 3 
4 7 

4 9 

5 0 
5 0 



nS-Si0 2 OfW>!>l<:S i -NJRWS. Si-O- 

S iOz , S iO, T i 02 , A I2O3 , 
Y2O3 , CeO, La203, I n203, G e 0, Ge 
O2, PbO, SnO, Sn02, B12O3, T e O2, 
WO2, WO3, SC2O3, ZrOz^TaN, A 1 N, 
AlSiNz , S i 3 N4fc£C0A 1 -S i -N&tmft 
KomttWP&itifa. ZnS, Sb 2 S3, CdS, I 
n2S3, Ga2S 3 , CeS, SnSz, PbS, B 12S 



50 



3 0 

3 5 

4 0 

4 6 

5 0 

3, ftJfOBfflfcftk SnSe2 , Sb2Ses , CdS 
e , ZnSe, In2Se3, G a 2 S e3, GeSe, G 
e S e2, SnSe, P b S e B i 2 S eaf UVft 

CeFs, Mg F2, C a F2&H<D#{fc;«k 
Si, Ge, TiBz , B4 C , B, C, ^tcltCCX* 

t<fci\, 7 try Aston. #y k *y 

#l/7-fy, x**2/««, #U-f3h\ *U7fU 
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«»SUftHTfeJ;^. cn&^«Bi<D'>&<£t>io;& 

tett. gUK«K»HiLjB«iWB3 0%(KTU 
»UL^IBIMKfcM4>Lfc. *l«JB©JMr*ti\ 1. 7 
JK±2. 3ttTOBlT^ 3nmHi4 00 n 

mWTOWHTM 8 d BW±©C/NW»6tlfc 0 
[0 3 7 5] KttJf fclffl^fcA 1 -T i OfttaDfclA 
u, Ag, Cu, C, Si, Ge, Al, Ni, Fe, 

Mo, S b 



78 



10 



Co, Cr, Ti, Pd, Pt, W, Ta 

[0 3 7 6] WRtbT«BHtei[»h9y*V^>f K* 

BR ffl tfc ffiSftftkOSfcfi 



Tfc<fcl\> 

CO 3 7 7] ft*. 01 3fcii*LfciB»»«#aLBl* 
Sffil 1 ' flOftt>Dk:i 1 fr£ l 5£IUC#ti££:2 0fF 

[0 3 7 8] H8SWM8] HUc^Lfcrw^^^^ 

2 5%©««<oc»^-^*««u o 5 mm 
5. JKTte«-ri*aia*3W»6tifc. 

[0 3 7 9] 



i o 5 wmmmm&\^'& 

<?)S4i§©C/N 



Ak' 



(CnTesJao (6eSb2Te4)2o 
(Cr4Tes)6o (6eSb2Te4)4o 
(Cr4Te5)4 0 (6eSb2Te4)eo 
(Cr4Tes)2o (GeSbzTe4)8 0 
COlWiOs 2 0%^Ak' OKHtf»*L^Cfctf 

[0380] sgmot 9 ] inkjfiA^«sfMm»tB b 

O^Oj^«R»tHL«*^I8Waofg (Am. p=lgIS* 
WBWS«» Am. p (1C) 



= 5% 
Ak' =10% 
A k ' =20% 
Ak' =3 0% 



3 7 d B 

4 2 d B 
4 6 d B 
4 8 d B 



Sb 2 Te4 *ffllr^TiBnSWSWl»«:afkS*fco 
[0 3.8 1 ] 



P t 3 S b 
M 03 S b7 
CoSba 
C r 4 T e 5 



5 0 

1 50 

2 0 0 
^300 



CCOSJgcfctK Am. p ^ 1 5 0 0«3B##$ bl^C t 

[0 3 8 2] mm i o ] mmm i xcmm^tcmmm 

K#:Eb»fc:*5^T\ GeSb 2 Te4 ULfft<DmE{tl&. 
«^««ffl«k:iSi>3^±0ffc'&1»©5 , 60 / >a< k 

t— *T«e«*TtiHmiaia** | f»6n*. 

[0 3 8 3] <DP> S n, Pb, Sb, Te, Zn, 
Cd, S e, In, Ga, S, T 1 , Mg, TI2S 
e, TISe, Tl2Se3, ThTez , TITe, 
InBi, InzBi, TeBi, Tl-Se, T 1 - 



5 X I 0 5 

1 X 1 0 6 

2 X 1 0 6 
^2 x 1 0 6 

Te, Pb-Sn, Bi-Sn, Se-Te, S-S 
e, Bi— Ga, Sn — Zn, Ga — Sn, Ga— I 

40 n, In3SeTe2, AgInTe2, GeSb4Te 
7 , Ge2Sb2Te5 , GeSb2Te<, G e B i 4 T 
e7 , GeBi2Te4 , Ge3Bi2Tee , Sn2Sb 
6 S ei i, S n2 S b2 S es , SnSb2Te4, Pb2 
S b6 T e n , C u A s S e 2 , Cu3AsSe3, Cu 
SbS2, Cu S bS ez , InSe, Sb2Se3, 
Sb2Te3 , B i 2 T e3 , SnSb, FeTe, Fe 
2Te3, FeTe2, ZnSb, Z n3 S b2 , VTe 
2, VsTes, Agln2, BiSe, InSb, I 
n2Te, In2Tes, B a 4 T 1 , CduNd, Ba 

50 13TI, CdeNd, Ba2Tl Q 
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[0 3 8 4] Cr4Tes *Uft<Dl$M&J&tt t LTl*. 

[0 3 8 5] (a)««ft«»©llMlff4 5 0-6 5 0 

[0 3 8 6] <A8f>B aPd 2 , BaPds , NdP 

d, NdPda , NdPds , Nd?Pt3 , NdaPt 

2 , NdPt, NdaPt4 , NdPtz , NdP 

ts , Bi2Nd, BiNd, Bi3Nd 4 , Bi3Nd 
s , BiNd2 , Cd2Nd, CdNd, MnzNd, M 
n23Nde , MnuNd, NdsSba , Nd4Sba , 
NdSb, NdSb 2 , Fe 2 Nd, Fei 7 Nd 2 , C 
s3Ge2 , CsGe, CsCe4 , NdsSis , N d 
sSi4 , NdSi, Nd3Si4 , N d2 S i 3, Nd5 
S i9, C S2 T e , NdTes , Nd 2 Tes , NdT 
ez , Nd4Te7 , Nd2Te3 f Nd3Te4 , Nd 
Te, C e3 I r, Ce2 I r, C ess I r45, Celr 

2, Cel ra , Ce2l r? , C e I r 5 , C a P d, 
CaPd2, CaGe, Ca2Ge, GeNas, Ge 
Na, CaSi2, Ca2S i, C a S i , Se2Sr, 
S e3 S r2 , SeSr, G e S r 2 , Ge S r, Ge2 
Sr, SnSr, Sn3Sr5, SnSr2 , Ce 2 T 
1," CesTU , CeTh , Ce3T Is, CeT 

1, B a T 1 , PdiaTlg, Pd 2 Tl, PdaTl, 
Mg2Si, Mg2Ge, BaPd2 , BaPds , Ce 
4Se7, Ce3Se4, Ce2Se3, CeSe, Ces 
Ge 3 , Ce 4 Ge3, CesGe4, CeGe, Ce3G 
e5 , C e 5 S i 3 , C e3S 12 , C esS i4 , Ce 
Si, C e 3 S i 5 , CeSi2, CeTe 3 , Ce 2 T 
es , CeTe2 , Ce 4 Te7 , Ce 3 Te4 , CeT 

e , La3Se7, L a S e 2 , La 4 Se7, L a2 S 
e 3 , L a 3 S e4 , LaSe, G e L a3 , Ge3La 
5 , Ge 3 La4 , Ge^Las , GeLa, GesLa 

3, BaSe2, Ba2Se3, BaSe, PdSe, M 
o3Se4 , MoSe2 , Ba 2 Ge, BaGe2 , Ba 
Ge, Ba2Te3, BaTe, Ge2Pds, GeP 
d2, GegPd25, GePd, Ge3Pt, Ge3P 
t2, GePt, Ge 2 Pt3, GePt2, GePt 

3 , Pu3Sn, PusSm , PusSru, PuaSn 

7 , Pu7Sne , PuSn2 , PuSn3 , PtsTe 

4, Pt4Te5, Pt.Te2, GeNi, GesN 
is, G e 2 N i 5 , GeNi3, N i T eo.85, Ni 
Teo.775, Ni3±xTe x , C r 1 1 G e 19, C r G 
e, CrnGee , C r 5 G e 3 , Cr3Ge, CrSi 

2, C r 5 S i 3 , Cr3Si, CrsTes, Cr4Te 
5 , Cr3Te4 , Cri-xTe, Ge3Mns , GeM 



(41) «fBB¥7-2 2 3 3 7 2 
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n 2 , Mn6 S i, Mn9Si 2 , Mn3Si, MnsS i 

2 , Mns S i 3 , MnSi, Mm 1 S i is, Mn2S 
n, Mn3.2sSn, MnTe, Te2W, FeGe2 , 
Fe5Ge3, Fe3Ge, Fe2Si, F es S i 3 , F 
eSi, FeSi2, Ge2Mo, Ge4iMo23, Ge 
16M09 , G e23Moi3, Ge3Mo5 , GeMo3, M 
03S i, M05S is , Mo S i 2 , MoSn, MoS 
n2 , Mo3Te 4 , MoTe2, Si 2 Ti, SiT 

i, S i 4 T i 5 , S i 3 T i 5 , SiTi3, SnsTi 
10 6, S n 3 T i 5 , SnTi2, S n T i 3 , CoGe 
2, CosGe7 , CoGe, CosGe3 , C04G 
e, C03T e4 , Ge7Re3 , R e 5 S i 3 , ReS 
i, ReS i 2 , Re2Te e 

[0 3 8 7] (b) ffi«fb«»©HM5tf2 5 0-4 5 0 

[0 3 8 8] <BS>Cs3Ge, B a2 T 1 , GePd 

3 , FeeGes , FeTe2 , Co5Ge2 , Nd3P 
20 d, CssTe2, Ce4lr, NaPd, CaaPd, 

Ca3Pd2, Ca2Ge, SeaSr, Ce3Tl, Ce 
Se2 , CesCe, BaSe3 , GeSez , GeS 
e, B a T e2 , GePds , GesMnn, MnTe 
2, G e 3 W2 , FeGe, Fe<Ge3 , Fe3Sn, 
F e 3 S n 2 , FeSn, CoTe2 0 
[0 3 8 9] (c) fflSEffcja^HtaW 2 5 0tW 

4 0 0 rfe(±^fk^Jo 

SO [0 390] <Cgf>Ba4Tl, CsTe, B a4 T 
1, BaiaTl, CduNd, CdeNd, CssT 
e4 , Ca3Pd, CasPd2 , Sn3Sr, B anT 
1, PdT h, FeSe2, FeSe, Cr2Te3, 
CrTe3,FeSn2 0 

[0391] mmm 1 1 ] mmmm^mLm^^ 

4Tes £GeSb 2 Te 4 <D<fc5fc. fnfn^^^lC 
40 Of£ft<DM&(D&tfT-%:<%:Z>rztb, HI C7cjlW>Sti:/» 

[0392] mmm i ^^ mm®m&mi,m*<Dmm 

ft«»ibTGeSb2Te4.*, &M£Mft£lsXC r 
4Tes*fflt\ »nwua»«wfl («■?%) *Kffc** 

[0 3 9 3] 
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5 

1 0 

2 o 

^3 0 

nsMjmftizm& (%) 



6X10 5 
1 x l O 6 
2X 1 O 6 
^2X1 O 6 
C/N (d B) 



^3 0 

4 O 

5 0 

6 0 

COlS*.fc*K MMMMfrS^mi 1 0~5 0%OSEH 
#3: b < x 2 0-40 %®ISHtf«fc 0 Ll^C J: *><- 

[0 3 9 4] flMj^tf+TWiTdik 9Kfl:fe Sftfe 
«{h«o-&*fltti«HbS«»© 5 o %*»fc-rs©#$? 
SL<, 2 0%*SSi;-r«<0*^fc:if$bc\ c*i5© 



>4 8 
4 8 
4 6 
4 2 

*«»i»aL«tt**fk«*fc*)-r*iHijH**i: j ?"r»r-». 

[0 3 9 5] [*SSWl 3D @«?«m*WUK«S»c«J: 

5, #©J;3fc:fto;fc. *BuSU«#iLT*±C r4Tes 
[0 3 9 6] 
; CC) fi*»K*lHL>< , 7- (mW) 



S r>75 Z n25 2 5 0 

I n2 T es 4 5 0 

G e: S b2T es 6 5 0 

[0 3 9 7] 1 4 ] ErtB8[-5g<Dl§^ TV X 

ttx *Sitti5. 7 — 11. 3m/s STgftrf 5?c«>. 30 
CtllC^jSl,TrtIt*a2 0nm, ^Tn±4 0nmlC 

rtS, ^©M^tcis^T. C/N48dBi: 

^St^oTG e S b T eSOG e S b! T e« £3 
I/Hi G e 2 S b2 T e s i«fr60f ftS*'>* < Lfc £ 

ftj&tf^tcfc!?. rtH. #J«©Pi*»t:45^T. C/N 

[0 3 9 8] 0iffc0.ll 5] 01 4tc. 

St^tBLJgff 4 2 SrgttT, K 5 0 fre, U— 

»tffr*>*U ft-r-<X^ 5 1 *>>£R-pT£;fcK&ftfe«rfl 

[0 3 9 9] U— >f3fcfc LT»H0t*flH^S«*»4H© 

08S4 3fct§#&A/? (b) ©^SSfc^S. v<;l/X)frQ 

[0 4 0 0] &#fcjg)l¥®SI#fflL^14£f#3;fcto»i:, 50 



3 
6 
8 

7-Pr <D$$%*9t3£.<D £. r> tc{£0 0 
[0 40 1 ] P r/P t ^2 

tft*lMIL4^'t'IIW[«»ttIfili:i$*i5K , r 

^^an^7t^*»^fts«TiHiss 4 8-eatffijsHffu sin 
[0402] cct\ m&m^^ntit. 

* It It 2 35?7C»k:EW L ft 2 «W±<D«tWg§#fESl$«f* 

[0403] ffl»«K*auffliR©^fc*i»<-fc«)» m 

— tfXjK-y hS (A/NA) fc7^-f +-<0h7 7^ 
^ftiD'^kSPiDgi* a CQit (a : A/NA) £1/3- 
1/2»CT'€, ^^KfO-r-f X^-P. 0. 4 A 

tt>, ^;1/Xft0^m^'>* < , v T < 1 . 5 A /N A <D 
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[04043 zc?, ^—?<DmMmmfrmi,zmzic 
{mm 4 3icm&&A,t£o 

[0 40 510. 4 A/NA^v TSl. 5A/NA 
0. 3k^x/T^0. 5k 

C/N4 6d B«fl«CitfT*fc. k«Jt 

8mW, «S8m/sO^ k= 1 T*$>ofc 0 
TSWct^^ C/N»2dBft±Lft. 
[0 4 06] 0. 5A/NA<vT^0. 9A/NA 
0. 3k^x/T<0. 5k 

t>OT*5. SMBHRsK (8) <£>¥*5SS 

[0 4 0 7] $?\ itSl 3 c nu f?l. 2mmO* 

h*«*«3Wwi«*«i«T*. bis 

Brtfcffitttt. COilCjPS" 1 25nm^ (ZnS) so 

(SiOz) 2oJi*Jgj«Lfc 0 «U^T; (S n 3 Z n) 
ao (S n T i 2 ) 2og|£: 3 0 n itk (ZnS) so (Si 
O2 ) 20M, ( C r 4 T e 5 ) 20 (GeSbzTe< ) so 



54 



*K^3 0 nmJg/SLfCo (Z.n S) so (S i O2 ) 

2oJ§£: 2 0 n nu A 1 - T i Ji* lOOnm, JK&SUf 

**** HC«BWfe©*20fHBU WlTftt!)* 

[0 4 0 8] fflJJW»K»fflb*ff^«»"ea:. U-1f/< 
<7-£:3mWtcbT, ^MK*tHL*fTofc. 

ai»«»fflbiloibftlcJ:9JKfc*. S«¥» 
JO R#ab»#«aDS€ftttf. U— If-*?— * 1 mWlC 

[0 4 0 9] SK«M*tfib«^ SM«M^abM«B 

[0 4 10] (XttMl 7] Kte^ttffill 6 0H9te/fx 
bfc (SnaZn) so (S n T i 2 ) 2 0 £ 9 ft £ iS8?{|! 

20 prtiBiaatf 1 0 5 ima»®^H4bm^ii^(i^c 

[0 4 1 1 ] 



SM^M^ttJbpJ&glllR 



S n55 Z n20 T i 25 
S n67 Z 1120 T i 1 3 
S n75Zn2oT is 
S nso Z n20 
ffi A 



>2 X 1 0 6 Is) 
2 x l 0 6 ID 
1 X 1 0 6 (Hi 
5 X 1 0 5 |Hl 
1 0 5 Hia«S»tt#fflb«0!l*fi^C/N 



S n25 Zn2oTi 55 4 4 d B 

S n3o Z n20 T i 50 4 6 d B 

Sn4oZn2oTi 40 4 8 d B 

Sn55Zn2oTi 25 5 0 d B 

Ctlcfc^s bIjIB— »S (8) (cfetJS e, f4)<BBl£3 *n, Zn, T i «0$f i*-£lcS^4^&T 1 ^SlD 

0^e^95. 5ifg50tf»SL<, 40^e^8 U f0tSfi^^O<J: 3 fcSEffcS*fe»** 10* B 

[0 4 12] fuf2<9 (S na Z n) so (S n T {tb/c<> 

i 2 ) 20cfc!?ft£fi»«R#tHbK2 6Ul*5t/>T\ S X40 [0 4 13] 

T lttfi 1 05 0jB»«K»ab«O|f^«^^C/N 



g = 0 % 
g = 1 0 % 
g = 2 0 % 
g = 25 % 
WIB— (8) IcmgOREttO^g 

[0 4 14] Sfc. 8ufHD> D' (tai2D^±fHS n, 



50 



4 6 d B 
4 8 d B 
4 6 d B 
4 3 d B 

ZnOiSfcD. D' 2 7tfil<Di§<&) „ E, 

fcfcl^T. D-E, E-F. D' -E^jH-&^eT*€ 

TfcD. D-D' OBWUfcDl 5 0X:W±lBjS[tfJ«^ 
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co4i5] &mmi 8D m&mmi 6^Sn-Z 

(8) T*StlS¥*afiJ«0«<Sk Pb-Se, Pb- 
Ce, Pb-La, Pb-Pt, Pb-Si, Sn-S 
b, Sn-Se, Sn-Co, Sn-Cu, Sn-N 
i, Sn-Pt, Bi-Te, Bi-Se, Bi~C 
e, Bi-Cu, Bi-Cd, Bi-Pt, Zn-N 
i, Zn-Pt, Zn-La, Zn-Ce, Ga-C 
r, Ga-Cu, Ga-Ni, Ga-La, Ga-P 
t, Ga-Ce, In— Se, In— Sb, In — T 
e, In-As, In-Mn, In-Ni, In — A 
g, Pb-Sn-Se, Pb-Sn-Ce, Pb-Sn 
-La, Pb-Sn-Pt, Pb-Sn-Si, Pb- 
Sn-Sb, Pb-Sn-Co, Pb-Sn-Cu, P 
b-Sn-Ni, Sn-Bi-Sb, Sn-Bi-S 
e, Sn-Bi-Co, Sn-Bi-Cu, Sn-Bi 
-Ni, Sn-Bi-Pt, Sn-Bi-Te, Sn- 
Bi-Ce, Sn-Bi-Cd, Zn-Sn-Sb, Z 
n-Sn-Se, Zn-Sn-Co, Zn-Sn-C 
u, Zn-Sn-Ni, Zn-Sn-Pt, Zn-Sn 
-Ni, Zn-Sn-La, Zn-Sn-Ce, Sn- 
Ga-Sb, Sn-Ga-Se, Sn~Ga-Co, S 
b-Ga-Cu, Sn-Ga-Ni, Sn-Ga-P 
t, Sn-Ga-Cr, Sn — Ga— La, Sn-Ga 
-Ce, Bi-Ga-Te, Bi-Ga-Se, Bi- 
Ga-Cu, Bi-Ga-Cd, Bi-Ga-Pt, B 
i-Ga-Cr, Bi— Ga — Ni, Bi-Ga-L 
a, Bi-Ga — Ce, In-Ga-Cr, In — Ga 
-Cu, In — Ga— Ni, In— Ga-La, In — 
Ga-Pt, In — Ga — Ce, In — Ga — Se, I 
n-Ga-Sb, In-Ga-Te, In — Ga-A 
s, In — Ga— Mn, In — Ga — Ag, In — Bi 
-Te, In — Bi-Se, In-Bi-Cu, I n - 
Bi-Cd, In-Bi-Pt, In-Bi-Sb, I 
n-Bi-As, In-Bi-Mn, In-Bi-N 
i, In-Bi-Ag, In-Bi-Ce, ftffJcSS 

[0 4i6] mmmi 9] tot znmm i 6<o cs n3 

Z n) so (S nT i 2 ) 20* 0 4Sffi»«tt*UlbK • 

S5f2-f&5£ (11) ^*sn«¥ea«o#*k m 

Jttf S esi I n4oC r? Gtlftj&JAftC ra S e4 ; , ffl 
«ffc«» : I n S e) ftiffcgOELTtHIW^IS** 1 !* 

t,n& 0 retell K*aLprfi60»W2x io« @« 

h 10 5 SiB(IS«»»tBL«©llft«^C/N*l«4 
6 d B«±fc*SS9SHH85K (1 1) ^p, q. r, 
sCO^Hti. 40^p^95, 0^q^55, 5 ^ r ^ 
50, 0SsS20TSofc. C/Ntf4 8dBtU:t 
&5£?>#S-L^flSHfcl\ 50^p^80. 0^q^4 



(44) WBB¥7-2 2 3 3 7 2 

Officii, «Sfbe»M2 8 t LTfcUWe**. 

[0 4 17] Cfttt0!l2C» fiilB^WiWl 90Se-I 
n-C r±9a*iB«l»R#mbM*. b5IB-S9^ 
(2) t?«n*¥«B«0#fi, Se-In-Si, 
Se-In-Ag, Se-In-Al, Se-In-B 
a, Se-In-Ca, Se-In-Cd, Se-In 
-Co, Se— In-Cu, Se-In-Mg, Se — 

JO In-Mn, Se-In-Mo, Se-In— Ni, S 
e-In-Pd, Se-In-Pt, Se-In-T 
a, Se-In-Ti, Se-In-V, Se-In- 
W, Se-In-Y, Se-In-Pb, Se-Sb- 
Si, Se-Sb-Ag, Se-Sb-Al, Se-S 
b-Ba, Se-Sb-Ca, Se-Sb-Cd, Se 
-Sb-Co, Se-Sb-Cr, Se-Sb-Cu, 
Se-Sb-Mg, Se-Sb-Mn, Se-Sb-M 
o, Se-Sb-Ni, Se-Sb-Pd, Se-Sb 
-Pt, Se-Sb-Ta, Se-Sb-Ti, Se- 

20 Sb-V, Se-Sb-W, Se-Sb-Y, Se~S 
b-Pb, Se-Bi-Si, Se-Bi-Ag, Se 
-Bi-Al, Se-Bi-Ba, Se-Bi-Ca, 
Se-Bi-Cd, Se-Bi-Co, Se-Bi-C 
r, Se-Bi-Cu, Se-Bi-Mg, Se-Bi 
-Mn, Se-Bi-Mo, Se-Bi-Ni, Se- 
Bi-Pd, Se-Bi-Pt, Se-Bi-Ta, S 
e-Bi-Ti, Se-Bi-V, Se-Bi-W, S 
e-Bi-Y, Se-Bi-Pb, Se-Te-Si, 
Se-Te-Ag, Se-Te-Al. Se-Te-B 

30 a, Se-Te-Ca, Se-Te-Cd, Se-Te 
-Co, Se-Te-Cr, Se-Te-Cu, S e - 
Te-Mg, Se-Te-Mn, Se-Te-Mo, S 
e-Te-Ni, Se-Te-Pd, Se-Te-P 
t, Se-Te-Ta, Se-Te-Ti, Se-Te 
-V, Se-Te-W, Se-Te-Y, Se-Te- 
Pb, Se-Au-Si, Se-Au — Ag, Se — A 
u-Al, Se-Au-Ba, Se-Au-Ca, Se 
-Au-Cd, Se-Au — Co, Se-Au-Cr, 
Se-Au-Cu, Se-Au-Mg, Se-Au-M 

40 n, Se — Au— Mo, Se— Au — Ni, Se — Au 
-Pd, Se-Au-Pt, Se-Au-Ta, S e - 
Au-Ti, Se-Au-V, Se-Au-W, S e - 
Au-Y, Se-Au-Pb, Se-B-Si, S e - 
B-Ag, Se-B-Al, Se-B-Ba, Se-B 
-Ca, Se-B-Cd, Se-B-Co, Se-B- 
Cr, Se-B-Cu, Se-B-Mg, Se-B-M 
n, Se-B-Mo, Se-B-Ni, Se-B-P 
d, Se-B-P t, Se-B-Ta, Se-B-T 
i, Se-B-V, Se-B-W, Se-B-Y, Se 

50 -B-Pb, Se-Cs-Si, Se-Cs-Ag, S 
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e-Cs-Al, Se-Cs-Ba, Se-Cs-C e-Zn-Y, S e - Z n - P b , £ EfcSELT t>H 

a, Se-Cs-Cd, Se-Cs-Co, Se-Cs i^gi^S^n/'Co 

-Cr, Se-Cs-Cu, Se-Cs-Mg, Se- [0 4 18] (*»«2 1) B7tt, IfiO«il£IHId!i 

Cs-Mn, Se-Cs-Mo, Se-Cs-Ni, S Olf y hT««tfMStlfcS»ffl©r-f ^*«««E 

e-Cs-Pd, Se-Cs-Pt, Se-Cs-T SjKf*OBfffi*^-r o 

a, Se-Cs-Ti, Se-Cs-V, Se-Cs- [0 4 19] C©f^X^«!l#^ Ifi^fflJCtTy 

W, Se-Cs-Y, Se-Cs-Pb, Se-Sn- h*WJ*S*lTVSC. **tflE«««^X»Ji 1 

Si, Se-Sn-Ag, Se-Sn-Al, Se-S 3, 13* £ UTJ8^fcjft#. **W 1 Or-f X^^JK 

n-Ba, Se-Sn-Ca, Se-Sn-Cd, Se ttfcg* oTt^O»T* !>. ft^WttBICTf**. 
-Sn-Co, Se-Sn-Cr, Se-Sn-Cu, 10 [0 4 2 0] t4t>"6s affllcWSli y h*St5*y 
Se-S n-Mg, Se-S n-Mn, Se-S n-M hSffi 1 1, 11* <D±fc^ ^JP&J 1 2 5 n 

o, Se-Sn-Ni, Se-Sn-Pd, Se-Sn m<D (Z n S) bo (S i O2) 2oBg<fc t)&5«S/I 1 

-P t, Se-Sn-Ta, Se-Sn-Ti, Se- 2, 12' UMJB 1 2, 12' O 

Sn _ v , Se-Sn-W, Se-Sn-Y, Se-S ±tel*IBte. Ti^«|»3 n mO»«0 A g« T e« (■ 

n-Pb, Se-Tl-Si, Se-Tl-Ag, Se S**f) ^JP#)3 0 n m<0 ( (A g 2 T e ) 30 ( S 

-Tl-Al, Se-Tl-Ba, Se-Tl-Ca, eso-T e2o) 70*T*t>"5 A g20 T e24 S esetOffl^KO 

Se _ T1 _ Cd) Se _ T1 _ Co> Se _ T1 _ C VX^/fl3, 13' B1SSS2 5 nm(D (Z n S) 

r , Se-Tl-Cu, Se-Tl-Mg, Se-Tl bo (S 1O2) 20IJ: K> ftS 1 4, 14* £ N M 

-Mn, Se-Tl-Mo, Se-Tl-Ni, Se- W 8 0 n m<D A 1 97 T i aK<£ K> &&S&f/l 1 5 , 1 
Tl-Pd, Se-Tl-Pt, Se-Tl-Ta, S 20 5' tf, f tlfnM^nt^^o Sftfil 1 5, 15' 

e-Tl-Ti, Se-Tl-V, Se-Tl-W, S B±«4. ttffce— ;!/ • h«»*J 

e-Tl-Y, Se-Tl-Pb, Se-S-Si, S J| 1 6 lc<£ oTBfi tlTV^So R#fflbfflO U— 

e _ s _ Agi Se-S-Al, Se-S-Ba, Se IfJttt. »««*6A«*tl* 0 ^^II 3, 1 

-S-Ca. Se-S-Cd, Se-S-Co, Se- 3' *»«1 iH*0»» (HHWB) 

S-Cr, Se-S-Cu, Se-S-Mg, Se-S »b&S#A g2 T e tfflfffl IT^o ?K *<0»S# (0 1 

-Mn, Se-S-Mo, Se-S-Ni, Se-S- fc*»*«»fcJ«»3 a JcSSfStO) tt ( S eso- 

Pd, Se-S-Pt, Se-S-Ta, Se-S-T Te2o) T*65o 

if Se _ s _ v , Se-S-W, Se-S-Y, Se [0 4 2 1 ] (IM^WJ) VX^ll3, 1 

-S-Pb, Se-Ge-Si, Se-Ge-Ag, S 3' *fc4fffflbft«iW0«»fc LTH\ AgiTefiW 
e _ Ge _ A1| Se-Ge-Ba, Se-Ge-C 3a lC> *fiS^J 1 43 £tf3 T'sE^Tc fe<0*ffl^SC fctfT* 

a, Se-Ge-Cd, Se-Ge-Co, Se-Ge 5 e gtf<9 A g2 T eg©MttMbT &<J:V\, 

-Cr, Se-Ge-Cu, Se-Ge-Mg, Se- [0 4 2 2] (WBUa«»Wa«0^»©fflOtW) * 

Ge-Mn, Se-Ge-Mo, Se-Ge-Ni, S m&j£ft&ft<0&J&ftT*$>%> S eso-T e20©— WSfc 

e-Ge-Pd, Se-Ge-Pt, Se-Ge-T tt4S5*Sn, P b, Sb, Bi, Te, Zn, Cd, 

a, Se-Ge-Ti, Se-Ge-V, Se-Ge- Se, In, Ga, S, Tl, Mg, ThSe, Tl 

W, Se-Ge-Y, Se-Ge-Pb, Se-Fe- Se, ThSes, ThTez, T 1 Te, InBi, 

Si, Se-Fe-Ag, Se-Fe-Al, Se-F In 2 Bi, TeBi, Tl-Se, Tl-Te, Pb 

e-Ba, Se-Fe-Ca, Se-Fe-Cd, Se -Sn, Bi-Sn, Se-Te, S-Se, Bi-G 

-Fe-Co, Se-Fe-Cr, Se — Fe-Cu, a, Sn-Zn, Ga-Sn, Ga-In, InsSe 
Se-Fe-Mg, Se-Fe-Mn, Se-Fe-M 40 Tez, AgInTe2, GeSb^Te?, GezSbzT 

o, Se-Fe-Ni, Se-Fe-Pd, Se-Fe es, GeSb 2 Te 4 , G e B4 T e7, G e B i 2 T 

— Pt, Se — Fe— Ta, Se-Fe-T i, Se— e4, Ge3Bi2Tee, SnzSbeSen, S n2 S b2 

Fe-V, Se-Fe-W, Se-Fe-Y, Se-F Ses, SnSb2Te<, PbzSbeTen, CuAs 

e-Pb, Se-Zn-Si, Se-Zn-Ag, Se Sez, CusAsSes, CuSbSz, CuSbS 

-Zn — Al, Se-Zn-Ba, Se — Zn-Ca, ez, InSe, Sb2Se3, Sb2Te3, B12T 
Se-Zn-Cd, Se-Zn-Co, Se-Zn-C . e 3 , SnSb, FeTe, FezTea, FeTez, Z 

r, Se-Zn-Cu, Se-Zn-Mg, Se-Zn n S b, Zn3Sbz, VTe2, VsTes, A g I nz, 

-Mn, Se-Zn-Mo, Se-Zn-Ni, Se- BiSe, InSb, InzTe, 1 nzTes^9^ 
Zn-Pd, Se-Zn-Pt, Se-Zn-Ta, S < t t>-^g*£fiE#£ r&tttk *5l^U:*ttfcifi 

e-Zn-Ti, Se-Zn-V, Se-Zn-W, S 50 l«*©#»Ti*»^.tt, ifilr^Wtt#»&*l* 0 
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[0 4 2 3] CCOm&fttt.-. B&£*>*6 5 0* CWTT'fe 

[0 4 2 4] £fc. »§!*^LlCfi^T, 
J*ftKX.fttf % 01 4 M^OMMPM 

[0 4 2 5] ^»<D14^2 5 0' CJXT©^ AS 
■W«8»©HjSttt 4 5 0' CJK±T**tUf, CftKjfi^* 



90 



Ak' 
Ak' 
Ak' 
Ak' 



= 5% 
= 10% 
= 2 0% 
= 3 0% 



[0 4 2 6] ftXtfy h 3 1 ©Itg©!^2 5%(D&Z?> 
{glcfett-SVX^Jf 1 3, 13' ©MS^St k ©g{fcfl 

[0 4 2 7] 

1 0 5 lnm*tiiL&<DS£il^<DC/N 
3 7 d B 



CO«a*9, 2 0%^Ak' ©«H##SL^Cfctf 
[0 4 2 8] Sil^l«^<0«ftbm^^»©ffl^i Cm. 

P . ) ««a<tbfc»&. i os@ti#tiiufc«©ii*fe« 

[0 4 2 9] 

1 0 5 |eJi£#fflL©&©?f£il9<E>C/N 



m. 
m. 
m. 
m. 
m. 
m. 



= 10 0" 
= 2 5 0° 
= 4 00" 
= 6 50* 
= 7 00° 
= 7 50" 



4 9 d B 

4 8 d B 

4 7 d B 

4 6 d B 

4 0 d B 

3 3 d B 



2 d B 
6 d B 
8 d B 

3, 



5 0" COTWSK, 2 5 0" CttT#J:t)»*L 
[0 4 3 0] 9lS£0!l2 2] B9ttx 1 Offl^ik 

soflwai3»«t»>i:*«« 4 i: mm®-?* *m*mf z 

CilcioT, 1MRO?|^(c rjBfffltAbJRj fcfiJJBT- 

[0431] cof^^iw, eauKDtfbSAtja 
ft 5 jwh- ti^stm i oimiGflww t n c«a*»-p. 
■r»*>-6, mmmi j:hio#';*-«*-h«i , 

1' CD±te, (ZnS) so (SiOz) 2oKJ:D4S« 

M2. 2' tf^nrtugjirctu am 2. 2* <o± 

tl±PSfc N 3' t (ZnS) bo (S i 0 2 ) 

2oK<tt)ft5*ra^4, 4' tA 1 97T i sflg.fcOftS 

s*fB5, 5- tt>\ ztiztwiAztiT^&o &.mm 

5, 5' H±M\ &3"«MJB6lc,fcoT&St>^b;*nTI,-> 

So 

[0432] lEises 1 sffi 1 ' MfrzmteMsz 

12^113 fcfBSSK 3' t|B]U«fiKT-feS, 
[0 4 3-3] HS5W2 1 t^JC ( (A g 2 

T e) 30 (S eeo-T e2o) 7o"f~ft ; b'*3 A gzoT e24 S 

Tt^So K^Wf « (Z n S) so (Si O2) 2o^C«fc 

o^fS^n-r^So tmmtLxit. mmmi<otmm 



3' iHUtOOft, ffi»o«*ftfflofBaw*« 

[0434]I?0. 4 /im<DfES-*— ^0. 8 /i m 
HJHTJtSjSLfcli^ #6nfcS*fll^OC/N»4 4 6 
d BJ-^ m*J±l±2 5 d BiX±TSofc. 

[0435] c<D-^xi7mii, c (D^BMcommsMmn 

20 ^ Jtat«'r-<X^ftH(Dffl^{ttW«>fBSJSateJ:S 
1Wili»»t»"cfev^t>|(a«ftSft»*Je}r3. 
[0 4 3 6] CCDSIBa^jT'^Tl/^ftt/^fCOl/^Tli, 

[0 4 3 7] G*ft0*2 3] C©*»0!i©7VX*tt1t 

netRM^Ux ®^LTi/>ft^7b\ tmm\ o03cs 

Mil, 1' £«*T. e»K3. 3' ©J-SftKIbSi 

So 

jo [0438] s.mm<p(omm^.^ic-o^rit, mmm 

1 fc|sH3&T-&S„ 

[0439] &mm*<oi&Wti&to&mmi,itqk.<D®.f$L 

H£*'6 5 0" C«TT**5ii^ 

*ftt*dl»i» OBSftft) k**U- IfJtOBfWtCAoT 

2 0%JW±g{fcU SfcJIiScaiSntSit/^gPkTb'SO^ 

[0 4 4 0] SStfjifcLT, Mil 8 0 nmO (L a B 
i) 30 B i 70»&fl§Wc«^ 
40 7b*f#£ft, fi?0. 4 /x m OfB^— ^^r0. 8ftm 
MRT*ir^««« ?#c,nrcB^fM^OC/Nl±4 6 d 
BJW±, ^Sttti 2 5 d BtUiTifcofc. ft*5, ( L a 
B i ) 30 B i 7o/n?&. KIL6/£#«: L a B i T'&tK 

[044 1 ] mMmhmtfmzn&mmi*. ^wh^t- 

3 5f(i« EMS-fO^ft < ti>m%£<tl£ftB i tfSifi? 
50 3T*<0K&fft#^<ft3o £<OTctt>, ®5H3 3fr£><DK 
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[0442] &ih{tLtz.mmjif&<z>feum®? 
it, isummctt'<Tmm®Vim<Q$z$t.p n * rzim®. 

[0 4 4 3] KU«a3 4tf08©J;^H 

[0 4 4 4] &m<Dmm*$Zz.iM£, &ffl8!B3 4©* 

[0 4 4 5] (a##©«l<D«D WSl^fiK^ LaB 
S^t'SS B ifD-gPS/iti^^ S n . P b , S 
b, T e. Zn, C d, S e. In. G a, S, T 1 , 
Mg, ThSe, TISe, ThSes, TlsT 
e2, TITe, InBi, InzBi.TeBi, Tl 
— Se, Tl— Te, Pb-Sn, Bi-Sn, Se- 
Te, S-Se, Bi-Ga, Sn-Zn, Ga-S 
n, Ga-In, InsSeTez, AgInTe2, G 
eSb4Te?, CeiSbzTes, GeSbzTe*, G 
eBUTe7, G e B i 2 T e 4, Ge3Bi2Tee, S 
n2SbsSen, Sn2Sb2Ses, SnSbiTei, 
P b2S bsT en, C u A s S e 2 , CuaAs Sea, 
CuSbS2, CuSbSez, InSe, Sb2Se3, 
SbzTes, BiiTej, SnSb, FeTe, Fez 
Tea, FeTez, ZnSb, Z ns S b2, VTez, 
VsTee, A g I n2, B i S e, InSb, I nzT 

[0 4 4 6] W&#OlA&tl t 3 5 0* CttTO^ ES 
auSffc**oBuft«4 5 0* C«±T»**ltf, tijf3<0t§ 

[0 4 4 7] (-fflOffl) cKDHSS^ijOS^li. 

[0 4 4 8] CCT*iE^Tl^l/->*^^OVT«, 
[0 4 4 9] 

[0 4 5 0] t©^«DfliaraSJB«K©«8aWi*fcJ: 
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[0451] ^mm^tc&vic, *sHSfcititf» ^ 
[0®©ffi#*lfiB^] 

[0 1 ] c<Q&BRv>ffin&mMit<onmm<D&&mn& 

©»$HKtHH"P* (a) im&<Dl&M£Lf8.fttftiitiilsrz 
fc<D. (b) «tt«<Oi«lll^^*THiLfcfe^ 
70 (c) ti^?LM©lt5S6^»*^aL,fcfc<D^^-r. 

[0 2] CCDfiB^CDWS!fSfi5ii(*:©lliffi^J©gi5»»fffiS 
T\ (a) It (b) OD-D^C?tt-c.fo:»Tffi0> (b) 

[03] c ©^©«ra««#©^0!i©£{*^H 

[0 4] 8B«fflWiW'te«aibfcl*lWSU«»OTfi*oSI 

sffi*wwr*a$»ifffiB"^ (a) aitKomuuA 
aicoioT, (b) (c) ttewownwuRa-fco^-'T 

20 [0 5] CO^OflmeMKff^DSfeWM^^ 02 
(a) i:H*W>»#ffffiHT**. 
[0 6] co^o1MHEfli^i*SK>eflWOllMl0llO 
Hftffi0T'fe5o 

[0 7 ] c <D&w(Dmme.mm#<oi&<DgMm<D±#wi 

[08] a»««ijR<O«a*BiBB , r*fcft«0HTa&*. 
[09] C <D?£W<DmmZmMi*-<DZ & (CffccD§llfifc0tJc9 
^Bf®0T*^So 

[010] c<9%HQfll*ffi«J9m0fBMa^ffl 

30 4©H^*g0T$.5o 

[01 1] c<D&w(Dffimmmmmmmmm<Q-gmm 

[012] *smicj:«jnimm»(iib9*^^^oMs 
«sifi©-«!i*^-r0o 

[013] flMM^UinerofcEM*oHflt&5* 
•T0O 

[014] Si?^M*ttiU^H©^D-y^0 o 
[ft<§<Qt&ii(3] 

1,1* -StSx 2, 2' -fiMML 3. 3' 
40 R 3a-MM», 3 b 4, 4' - 

•fHIJB, 5, 5' -SStS, 6-ftKHM, 11,1 

i* -a«. 12, 12' -urnm. 13, 13' •••ih 
mm. 14, i4' -twuiji, 15, is 1 ■■■mm. 

1 6-gf«SiJBx 3 2a. 3 2b-ffiS7-*, 33 • 
•7X7tLTi<iR 3 4-ttttUBB, 3 5 -iSigf 
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[05] [06] 




IS V 



[08] 




a 6 &mm 



[0 9] 



- SE*JS 

- A 1 -T i JB 

- <Z n S)..(S i O..S g 
* <C r . T e ♦),.(G e S b »T e eo 

- (Z n S>,.<S i 0,),.W 

- (S n.Zn),.(S n T i ,) 

-<z s s) t0 (s i o,)..ja 
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1 




[012] 

m i = C013] 



12 1 3 




2B 40 ee 80 IBB 

^tt^^LSli? (nm) 
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cm 4] 

1 4 



7-223372 



lt*ttlUfS^ 4 1 



I 



4 2 



SCSI, GPIB 



4 4 



8TjE 



4 4 ' 



4(b) 



5 2 



4 3 



4 6 



4 6 



7 KU^SS. ?^?B 



4 5 



(a) 



4 8 



i 



^— yiKIt 1 4 9 



Y 



5 0 



5 1 



4 7 



(5D int. ci. 6 mm*% )frtii#§ fi tmwmm 

G 1 1 B 7/26 5 3 1 7215-5 D 
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